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APPENDIX A

CORPUS CHRISTI SHIP CHANNEL, TEXAS, CHANNEL IMPROVEMENTS PROJECT
SECTION 404 (b) (1) EVALUATION

I. Project Description

a. Location

The study area for the Corpus Christi Ship Channel — Channel Improvements Project

(CCSCCIP) encompasses Corpus Christi Bay, including the southern section of Redfish Bay

and the northernmost section of the Laguna Madre, Nueces Bay, the lower Nueces River

(12 miles), Tule Lake Channel, Viola Channel, La Quinta Channel, and the watershed

surrounding these water bodies up to roughly 1/2 mile inland from all shorelines. The coastline of

this area extends across Nueces and San Patricio counties and is adjacent to the cities of

Corpus Christi, Portland, lngleside by the Bay, and Port Aransas. The study area also includes

the Gulf of Mexico to the end of the proposed channel and the offshore placement areas (PA).

The existing authorized Federal navigation project consists of channels and turning basins

suitable for oceangoing vessels, rubble-stone jetties, and a stone dike. The channel begins at

deep water in the Gulf of Mexico about 4.3 miles offshore, passes through the jettied inlet, and

extends about 21 miles westward to Corpus Christi. Continuing west, the channel extends

about 8.5 miles through the harbor area before terminating at the Viola Turning Basin. The

north and south jetties are 11,190 and 8,610 feet (ft) long and extend into the Gulf from San

Jose and Mustang islands, respectively, and stabilize the natural inlet of Aransas Pass. The

stone dike on San Jose Island connects with the north jetty and extends 20,991 ft up the island.

The La Quinta Channel extends from the basin and mooring facilities at lngleside Point, which is

about half-way between the Gulf of Mexico and Corpus Christi, about 5.7 miles to La Quinta.

b. General Description

This Section 404 (b)(1) evaluation addresses the discharge of dredged or fill material

into the waters of the United States. The objectives of the CCSCCIP include improvements to

the efficiency and safety of the deep-draft navigation system, and maintenance or enhancement

of the quality of the area’s coastal and estuarine resources. Maintenance and enhancement of

the area’s coastal and estuarine resources are associated with potential for reduced accidents

and oil spills; beneficial use of dredged material; minimization of effects to oyster beds,
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seagrasses, and other valuable habitats; and avoiding areas of known cultural resources. To

achieve the objectives, the following is proposed: (1) deepen the Corpus Christi Ship Channel

(CCSC) from —45 ft MLT to —52 ft MLT, plus advanced maintenance and allowable over-depth,

which will extend the channel roughly 10,000 ft into the Gulf of Mexico; (2) widen the CCSC

from Port Aransas to the Harbor Bridge from 400 - 500 ft to 530 if; (3) extend the La Quinta

Channel 7,200 ft at a depth of —39 ft MLT and a width of 300 ft and include a turning basin; and

(4) add 200-ft wide barge shelves (—12 ft MLT) on both sides of the ship channel from La Quinta

Junction to the Harbor Bridge. The Beneficial Uses Plan will create roughly 1,035 acres of

potential shallow-water, unvegetated, and seagrass habitat, including emergent, intertidal and

marsh habitat as well as 40 acres of open-bay, upland habitat. All of the beneficial uses are

with new work material. Mitigation will be provided for the loss of 5 acres of seagrass and

40 acres of shallow-bay bottom less than —4 ft MLT, which will be removed during construction

of the La Quinta Extension. New work from the offshore reach will be used beneficially to create

two areas of topographic relief, while maintenance material from the offshore reach will be

placed in an existing designated offshore placement site.

c. Authority and Purpose

A congressional resolution was adopted 1 August 1990 by the committee on Public

Works and Transportation, U.S. House of Representatives, which authorized the U.S. Army

Corps of Engineers (USACE) to review the reports on the Port Aransas-Corpus Christi Ship

Channel, Texas (45-foot project) published as House Document 99 g
0

th Congress, Second

Session, and other pertinent reports to determine the feasibility of deepening the CCSC system

to accommodate large vessels, increase shipping efficiency, and enhance navigation safety.

The Port of Corpus Christi Authority (PCCA), local sponsor of the existing channel system,

began consideration of additional channel improvements upon the 1989 completion of the

45-if-deepening project. The USACE completed the reconnaissance study in 1994, concluding

that the benefits of channel improvements would be 2.5 times greater than the project cost.

Thus began a feasibility study, for the CCSCCIP, to determine if the Federal navigation project

is justified and to provide documentation needed to request Congressional authorization and

funding for construction of the project. In 1999, the USACE and PCCA signed an agreement to

conduct a Feasibility Study, including an Environmental Impact Statement (EIS). The project is

being led by the USACE, but cost shared with PCCA.
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d. General Description of Dredged or Fill Material

(1) General Characteristics of Material

New work material will be dredged to deepen the channel from the —56-foot isobath

in the Gulf to the Inner Harbor. A complete description of the new work material and the

existing maintenance material can be found in Sections 3.3.1 and 3.3.2 of the FEIS,

respectively.

(2) Quantity of Material

Table 1 provides the quantities, by reach, of the new work and maintenance material

expected from the preferred alternative.

Table 1. Quantities of New Work and
Maintenance Dredged Material (MCY)

Reach

Entrance Channel
Lower Bay
Upper Bay
Inner Harbor
La Quinta Channel
Barge Lanes

(3) Source of Material

New Work

Material

4.337
8.754

14.419
6.916
6.257
0.271

Maintenance
Material

(50 years)

62.0
11.7
82.2
24.1
28.0
NA

All dredged material will come from widening, deepening, and subsequent

maintenance of the CCSC and the extension and maintenance of the La Quinta Channel.

e. Description of the Proposed Discharge

(1) Location

New work material from the outer half of the offshore reach (the Entrance Channel)

will be used beneficially in an area that coincides with the designated Homeport ODMDS,

referred to in this document as BU Site ZZ, and maintenance material will be placed in dredged
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material placement area 1 (PA 1) (EPA designated ODMDS) (see FEIS Figure 1-3). New work

material from the inner half of the Entrance Channel and the Jetty Channel will be placed in

beneficial use (BU) Site MN; from the Lower Bay in BU Sites I, R, and S; from the La Quinta

Channel in BU Sites E and GH and to improve the levees at PA 13; from the Upper Bay in BU

Sites R, 5, CQ, and PAs i4a — 17b; and from the Inner Harbor in a series of upland confined

placement areas (UCPA5). Maintenance material from the Jetty Channel will be placed in

offshore PA 1 (ODMDS) and/or in PA 2, beneficially, if it is of the correct grain size; from the

Lower Bay on Pelican Island and PAs 9 and 10; from the La Quinta Channel in PA 13; from the

Upper Bay in PAs 10 and i4a — i7b; and from the Inner Harbor in a series of UCPAs. Other

PAs that have been used in the past may be used in the future, as is discussed in the FEIS and

the DMM/BU Plan (Appendix F). However, these are not scheduled for use with the present

project, are covered under other ElSs, and are not addressed here.

(2) Size

Creation of all of the in-bay BU Sites will cover roughly 935 acres of unvegetated

deep-water bay bottom and 120 acres of upland. The area of the offshore BU Sites MN and ZZ

depends on the exact placement methods and equipment but will probably be 1,590 acres of

Gulf of Mexico bottom, depending on the height of the berms. All PAs are currently in use and

are designated as such although this appendix discusses the calculations required to determine

the adequacy of the size of PA 1 (Attachment 1).

(3) Type of Site and Habitat

All BU sites, except BU Sites E, MN, and ZZ, will be located in shallow unvegetated

bay bottom. BU Site E will be located upland. BU Site MN will be located in 20-30 if of water

and BU Site ZZ will be located in approximately 50 ft of water. The maintenance PAs are

currently being used to receive maintenance material from the CCSC and La Quinta Channel.

(4) Time and Duration of Discharge

The BU sites will be constructed during the widening and deepening of the CCSC,

the creation of the barge lanes, and the extension of the La Quinta Channel. Maintenance will

be ongoing.
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f. Description of Disposal Method

Hydraulic pipeline dredges will be used inshore of the jetties. The Entrance Channel will

be dredged with an ocean-going hopper dredge.

II. Factual Determinations

a. Physical Substrate Determinations

(1) Substrate Elevation and Slope

The completed elevation of most BU sites will be —ito —2 if MLT, to promote the

growth of seagrasses. All BU Sites include breakwaters to an elevation of +6 ft MLT and most

have fringes of dredged construction material around the inside of the breakwaters with a

design elevation of around +2 MLT suitable for Spartina growth. Sites I and CG include interior

islands to an elevation between +3 to +6 ft MLT, including an upland island +8 to +10 if MLT in

the southeast corner of Site I. Sites MN and ZZ, being topographic relief features, will likely

have elevations around 6 ft above the bottom.

(2) Sediment Type

The new work material will range from mostly hard clay in the Inner Harbor and La

Quinta Extension to mostly soft clays in the Upper Bay to medium to dense sand in the Lower

Bays to very dense sand in the jetty reach of the Entrance Channel and dense clay in the outer

portions of the Entrance Channel. The maintenance material is silt or sandy silt in the Inner

Harbor, Lower Bay, and La Quinta Channel; fine or silty sand in the entrance channel; and a

mixture of silt or sandy silt, fine or silty sand, and sand in the Upper Bay.

(3) Dredged/Fill Material Movement

The BU sites will be protected from erosion by breakwaters and islands and should

be stabilized, in the long term, by seagrasses and Spartina and other estuarine organisms. The

existing designated open-bay PA5 are dispersive and the rest of the designated PA5 are

UCPAs, releasing no dredged material back into the environment, except small amounts of

suspended solids. The offshore sites are dispersive, but BU Sites MN and ZZ are designed to

provide bottom relief.
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(4) Physical Effects on Benthos

Nonmotile organisms occurring in the sediments in the dredged areas will be placed

in designated PAs or BU sites and will likely be buried. Benthos at the BU sites, existing

designated open-bay PAs, and the offshore sites will be buried. However, the BU sites are

designed to create more diverse and productive habitat than that presently existing in the open

bay areas, resulting in benthos rapidly recovering to preplacement conditions (Ray and Clarke,

1999).

(5) Other Effects

None known.

(6) Actions Taken to Minimize Impacts

This project was fully coordinated with State and Federal resource agencies. Their

recommendations were fully considered and described in the BU plan. Any unavoidable losses

were mitigated. The BU sites, including the offshore sites, are expected to lead to an overall

increase in the diversity and productivity of habitat in the project area.

b. Water Circulation. Fluctuation, and Salinity Determinations

(1) Water

The construction of the BU sites, the upland site, and dredging and placement

operations are expected to have only minor, short-term impacts on water quality in the area.

Impacts to water quality are discussed more fully in the FEIS.

(a) Salinity

Small reductions in salinity and small increases in tidal amplitude in the

Bay are expected (FEIS section 4.1.2; Matsumoto, 2001). There will be no effect on Gulf

salinity.

(b) Water Chemistry

Aside from a temporary increase in local suspended solids, no impacts are

expected (FEIS Section 4.1.3).
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(c) Clarity

There will be some temporary increase in local turbidity during dredging

and placement operations. Water clarity is expected to return to normal background levels

shortly after operations are completed.

(d) Color

Water immediately surrounding the construction area will become

discolored temporarily due to disturbance of the sediment.

(e) Odor

The new work material is not expected to be anoxic, so there should be no

odors associated with dredging and placement, nor are any expected from open bay placement.

There may be a short period when foul odors are emitted by the dredged material contained in

the UCPA5.

(f) Taste

No detectable impacts in the marine environment.

(g) Dissolved Gas Levels

No dissolved gas levels except, perhaps, minor amounts of hydrogen

sulfide are expected.

(h) Nutrients

Nutrient levels may be slightly and temporarily elevated near the BU sites

since new work material is very low in organics. Some maintenance material will be dredged

along with the new work material.

(i) Eutrophication

Nutrients are not expected to reach levels high enough for periods long

enough to lead to eutrophication of the surrounding waters.
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W Others as Appropriate

None known.

(2) Current Patterns and Circulation

The BU sites, including breakwaters and islands, were not shown (Matsumoto,

2001) to significantly affect currents or circulation patterns.

(a) Current Patterns and Flow

No impacts are expected.

(b) Velocity

No impacts are expected.

(c) Stratification

No impacts are expected.

(d) Hydrologic Regime

No impacts are expected.

(3) Normal Water Level Fluctuations

Minimal effects are expected (FEIS Section 4.1.1; Matsumoto, 2001).

(4) Salinity Gradients

No impacts are expected.

(5) Actions That Will Be Taken to Minimize Impacts

No actions required.
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c. Suspended Particulate/Turbidity Determination

(1) Expected Changes in Suspended Particulates and Turbidity Levels in Vicinity of

Disposal Site

An increase in suspended particulates and turbidity levels is expected during

dredging and placement operations of new-work and maintenance material and during creation

of the BU sites. These are temporary and localized events.

(2) Effects on Chemical and Physical Properties of the Water Column

(a) Light Penetration

Turbidity levels will be temporarily increased during dredging and

placement operations of new-work and maintenance material and during creation of the BU

sites.

(b) Dissolved Oxygen

No adverse impacts to dissolved oxygen are expected.

(c) Toxic metals and organics

No adverse impacts are expected (FEIS Section 4.1.3).

(d) Pathogens

None expected or found.

(e) Aesthetics

The BU sites have been designed and coordinated with the resource

agencies to minimize environmental impacts and reduce or eliminate adverse aesthetic

qualities. The BU sites will provide biological diversity and beneficial values to recreational

fishermen. BU site E is designed to provide a buffer that was requested by the citizens of the

area.

A-9



(f) Others as Appropriate

None known.

(3) Effects on Biota

Approximately 935 acres of seagrass habitat will be created with the BU sites,

which will benefit most of the estuarine species. These species depend on seagrasses at some

time in their life cycle for protection, food, and as a nursery site. No other impacts are expected

on photosynthesis, suspension/filter feeders, and sight feeders, except for temporary impacts

from placement operations, which will temporarily increase the local turbidity levels.

(4) Actions Taken to Minimize Impacts

Construction and placement plans for the materials have been closely

coordinated with the resource agencies to assure minimal impacts.

d. Contaminant Determinations

No increase in contaminant levels is expected during construction and placement

operations. The potential for contaminants has been evaluated through chemical analyses,

grain-size analyses, and some bioassays and bioaccumulation tests. All material designated for

the purpose is considered acceptable for beneficial uses and routine maintenance operations by

the USACE aifer close coordination with the RACT and CW.

e. Aguatic Ecosystem and Organism Determinations

(1) Effects on Plankton

Construction and placement operations are expected to have only minor

temporary, local impacts on plankton from increased turbidity levels.

(2) Effects on Benthos

Project dredging, BU Site creation, and placement operations will bury roughly

935 acres of benthos. However, except for those lost during construction dredging, there will be

quick recovery. Benthic organisms can migrate upward through placed material, if it not too

thick. Plus, the BU sites will provide greater diversity of habitat and, therefore, likely a different
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but more diverse benthos than is presently found. Routine maintenance dredging and

placement operations will continue to have the same impacts as described in previous NEPA

documents.

(3) Effects on Nekton

Creation of the breakwaters and islands for and in the BU sites will limit or

eliminate the use of the water column by nekton. However, creation of seagrass meadows will

benefit the nekton in the long term. The topographic relief features, BU Sites MN and ZZ, are

designed to promote fisheries habitat. Routine maintenance dredging and placement

operations will continue to have the same impacts as described in previous NEPA documents.

(4) Effects on Aquatic Food Web

The estuarine and Gulf food web will benefit from greater productivity

associated with creation of the BU sites. Reductions in primary productivity from turbidity would

be localized around the immediate area of the construction and maintenance dredge operations

and would be limited to the duration of the plume at a given site.

(5) Effects on Special Aquatic Sites

Aside from the 5 acres permanently lost, but mitigated for, there are no special

aquatic sites to be affected by the proposed project. There are no coral reefs or riffle and pool

complexes in the project impact area, mudflats will not be impacted, and wetlands will be

protected by the breakwaters and created in the BU sites.

f. Proposed Disposal Site Determinations

(1) Mixing Zone Determination

Testing (see Section 4.1.3, FEIS) has demonstrated that adequate mixing exists

to dilute the concentrations of effluents from the UCPAs. Because of the lack of contamination,

mixing is not required elsewhere.
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(2) Determination of Compliance With Applicable Water Quality Standards

Sediment analyses of new work material have been performed and testing of

elutriates prepared with maintenance material has not demonstrated any violation of applicable

water quality standards. The State of Texas has issued a water quality certificate for current

maintenance dredging of the CCSC, indicating that water quality standards are being met.

(3) Potential Effects on Human Use Characteristics

(a) Municipal and Private Water Supply

The proposed project will not impact any municipal or private water

supplies.

(b) Recreational and Commercial Fisheries

Recreational and commercial fishing in Corpus Christi Bay and the Gulf

may be enhanced a result of the creation of the BU sites, which will enhance the marine food

web. Local recreational fishermen requested BU Site CQ.

(c) Water Related Recreation

The project will improve overall safety of navigation traffic, which may

improve water-related recreation. In addition, recreational fishing should be improved by

enhancement of the marine food web from the creation of additional seagrass habitat in the BU

sites.

(d) Aesthetics

The project is designed to minimize any adverse impacts to the

environment and aesthetic qualities in the area.

(e) Parks, National and Historic Monuments, National Seashores, Wilderness

Areas, Research Sites, and Similar Preserves

No special sites will be impacted by the project.
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(4) BUSiteZZ

See Attachment 2, which addresses the criteria required for ocean placement of

dredged material under the Marine Protection, Research and Sanctuaries Act. Even though this

site is a Section 404 beneficial use site, the material must still meet the requirements of

40 CFR 220 before it can be transported for ocean placement.

g. Determination of Cumulative Effects on the Aguatic Ecosystem

The project is expected to result in net benefits to the environment without adding to

negative cumulative impacts in the aquatic ecosystem.

h. Determination of Secondary Effects on the Aguatic Ecosystem

No adverse significant secondary effects on the aquatic ecosystem should occur as a

result of the recommended project, but secondary beneficial effects are expected from creation

of the BU sites.
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FINDINGS OF COMPLIANCE WITH
SECTION 404 (b) (1) GUIDELINES

FOR CORPUS CHRISTI SHIP CHANNEL - CHANNEL IMPROVEMENT PROJECT
CORPUS CHRISTI AND NUECES BAYS,

NUECES AND SAN PATRICIO COUNTIES, TEXAS

1. No significant adaptations of the Guidelines were made relative to the evaluation for this

project.

2. The recommended plan is the result of evaluation of a preliminary array of 23

alternatives and thorough evaluation of six.

3. The recommended plan will not violate any applicable State or Federal water quality

criteria or toxic effluent standards of Section 307 of the Clean Water Act.

4. The recommended plan will not adversely affect any State or Federally-listed threatened

or endangered species or their critical habitat or violate any protective measures for any

sanctuary.

5. The recommended plan will not result in adverse effects on human health and welfare,

including municipal and private water supplies, recreation and commercial fishing, plankton,

fish, shellfish, wildlife, and special aquatic sites. The new BU sites will provide additional habitat

for life stages of marine species and additional habitat for colonial waterbirds. There are no

significant adverse impacts expected for the estuarine ecosystem diversity, productivity and

stability, or recreational, aesthetic, and economic values.

6. Appropriate steps to minimize potential adverse impacts on the estuarine system include

close coordination with State and Federal resource agencies during final design prior to

construction to incorporate all valid suggestions. Impacts to seagrasses and shallow bay

bottom habitat affected by channel widening, deepening, and expansion will be mitigated.

7. Based on the guidelines, the preferred alternative is specified as complying with the

requirements of the Section 404(b)(1) guidelines.

Date: ~/ ~ ZOO~ ~ ~
/ Lloyd H.Maunders, Ph.D.

Chief, I~anning,Environmental, and
Regulatory Division
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ATTACHMENT

CALCULATION OF CAPACITY OF PLACEMENT AREA 1 (PA 1)

The Offshore Ocean Dredged Material Disposal Site (ODMDS), PA 1, was designated
by the EPA in 1989 (EPA 1989) to receive the maintenance material from the Corpus Christi
Entrance Channel for the 45-foot project. Since PA 1 was designated based on a certain
volume of maintenance material, the EPA required that a modeling effort be conducted to
determine is there was sufficient capacity for the maintenance material from the proposed
project. While the capacity of PA 1 is essentially infinite in the long term, there are restrictions
on mounding that would have to be met for each dredging cycle. The limit is 5 feet and is set by
the EPA/USACE ODMDS Management Plan for the Corpus Christi Ship Channel. If the
capacity of PA 1 was insufficient to prevent unacceptable mounding, a new ODMDS would have
to be designated by the EPA, or the existing PA 1 designation would have to be amended
through EPA rulemaking, before maintenance dredging from the proposed project could be
placed offshore. Since the source of the maintenance material from the proposed project is the
same as the source of material from the 45-foot project, a re-evaluation of PA 1 was not needed
if it had sufficient capacity. To make the capacity determination, the model MDFATE, prepared
by the Waterways Experiment Station (WES) of the USACE, was used.

PA 1 is approximately 1.5 miles from shore at its closest point and is bounded by the
following coordinates:

27°49’l1” N, 97°Ol‘09” W; 27°48’44”N, 97°00’20”W;
27°48’06”N, 97°00’48”W; 27°48’33”N, 97°0l’36”W.

The water depth ranges from 32 to 50 feet and the bottom topography is flat. Annual shoaling
has historically been around 955,000 cubic yards (cy). The size of PA 1 is 5,200 feet in the
direction parallel with the CCSC and 4,450 feet perpendicular to the CCSC, for a total area of
0.83 square miles. It is shown on Figure 1-2 of the FEIS.

Four dredges were selected, based on the recommendation of the Galveston District
because of past usage in the Entrance Channel. All were hopper dredges; two were split hull
hopper dredges and two were bottom-door hopper dredges. Hopper capacity ranged from
2,500 cubic yards (cy) to 3,360 cy. Draft of the loaded dredges ranged from 20 feet to 30 feet.
As noted above, the water depth ranges from 32 to 50 feet in PA 1, but since mounding was the
limiting criterion, a uniform depth of 30 feet was used for the model. Water currents for a
2-month period in 2000 were supplied by the Conrad Blucher Institute for Surveying and
Science, and averaged to provide the data on currents required by the model. Grain size data
from measurements taken by the USACE were used for the sand, silt, and gravel content and
each load was assumed to be 20% solids and 80% water.

MDFATE is so titled for Multiple Dump Fate and is one of the FATE series of models
produced by WES, the others of pertinence here being STFATE (Short Term Fate) and LTFATE
(Long Term Fate). MDFATE “predicts the geometry (height, side slope, and footprint) of
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dredged material mounds created by multiple placements of dredged material from hopper
dredges or dump scows over time periods of weeks to months” (Clausner, et al., 2001). The
model is designed to determine the mounding that will occur during and shortly after placement,
by incorporation of a modified STFATE submodel, and over the longer term, by incorporation of
a modified LTFATE submodel (Clausner, et al., 2001). However, when use of the model was
attempted, it was discovered that MDFATE would not run for bottom-door hopper dredges, only
for split-hull dredges and only for a single pass of placements, as discussed below.

Preliminary calculations indicated that a dredge with a capacity of 3,200 — 3,300 cy was
needed. Those calculations are as follows:

The total amount of maintenance material that would be dredged from the
Entrance Channel was estimated for the 50-year project life to be 62 million cy
(mcy). If it is assumed that the dredging frequency for the Entrance Channel is
around three years, the maintenance material to be dredged, per dredging cycle,
would be around 3.7 mcy. Based on the configuration of PA 1, using an 8-x-9
grid with 500-foot spacing and the capacity of the typical dredge, it was
determined that roughly 71 dredge loads of maintenance material could be
placed in PA 1 without overlap. One load at each grid point was designated as a
dredging pass, and each pass with 71 dredge loads would allow placement of
52,394 cy of maintenance material. To place 3.7 mcy with 16 passes of 71
dredge loads per pass would require a dredge with a capacity of 3,275 cy.

Two split-hull hopper dredges had been recommended for the analysis, one with a
capacity of 2,500 cy and the other with a capacity of 3,200 cy. Therefore, the model was run
with the 3,200 cy dredge with 71 dredge loads per pass. As noted above, the model could not
be made to run with multiple passes, so a single pass was modeled, for a time period of
45 days, and the cross sections of PAl aifer that pass were graphed through the maximum
mound (Figures 1 and 2). The cross sections were, of course, a series of peaks, where the
dredge emptied, and valleys in between the peaks. The highest peak was 0.463 feet above the
sea floor, and the highest valley near that peak was 0.083 feet above the seafloor (Figure 2).
For multiple passes, a maximum mounding was calculated by assuming that placement was
shifted slightly from pass to pass so the highest peak was placed in the highest nearby valley in
the next pass, and so on until the 16 passes were complete. Conservatively assuming that no
compaction would be caused by the overlying material from subsequent passes and that there
would be no flow to smooth the mounding, the maximum height aifer the 16th pass was
determined to be 4.4 feet above the seafloor. Therefore, mounding of less than 5 feet occurs
during each cycle and the capacity of PA 1 is sufficient for the estimated amount of
maintenance material to be dredged from the Corpus Christi Entrance Channel under the
proposed project.
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TABLE 3.2-1

DETECTED PARAMETERS IN THE HISTORIC DATA
ENTRANCECHANNEL

CORPUS CHRISTI SHIP CHANNEL

Uquid Solid

Station:
Date:

Channel Station:

Texas Acute

C C-J-84-01
6/28/1984

0*00

CC-J-84-02
6/28/1984

50*00

CC-J-84-03
6/28/1984

100*00

CC-J-84-04
6/28/1984
150+00

CC-J-90-01
3/15/1990

0+00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment

Sand % 78.43 71.09 72.70 97.30

Silt % 3.76 6.79 9.65 2.70

Clay % 17.81 22.12 17.65

050 mm 0.19 0.19 0.17 0.24

Oil & Grease No ERL mg/L mg/kg N/A 12.00 9.00 1230 15.00 8.00 930 18.25 6.00 5790 12,75 2.80 510

As 8.2 ug/L mg/kg 149 3.0 6.0 /.7 3.0 6.0 4.4 4.0 3.0 2.1 5.0 5.0 1.7 <2.0 <2.0 <1.0

Ba No ERL ug/L mg/kg N/A

Cd 1.2 ug/L mg/kg 45.62 <2.00 <2.00 <0.50 <2.00 *2.00 <0.50 <2.00 <2.00 <0.50 <2.00 <2,00 <0.50 <2.0 <2.0 <01

Cr 81 ug/L mg/kg N/A <10.00 <10.00 <5.00 <10.00 <10.00 *5.00 <10.00 <10.00 <5.00 <10.00 <10.00 *5.00 <10.0 <10.0 <1.0

Cu 34 ug/L mg/kg 13.5 <1.00 30.00 <5.00 <1.00 3.00 <5.00 4.00 <1.00 <5,00 2.00 <1.00 <500 <1.0 *1.0 <1,0

Pb 46,7 ug/L mg/kg 133 <10.00 <10.00 <5.00 <10.00 <10.00 <5.00 <10.00 <10.00 <5.00 <10.00 <10.00 <5.00 <5.0 <5.0 <1.0

Hg 0.15 ug/L mg/kg 2,1 <0.10 *0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.2 <0.2 <0.1

Nt 20.9 ug/L mg/kg 118 <20.00 <20.00 <5.00 <20.00 <20.00 <5.00 <20.00 <20.00 <5.00 <20.00 <20.00 <5.00 <5.0 <5.0 <1.0

Ag 1 ug/L mg/kg 2

Se No ERL ug/L mg/kg 564 <2.0 <2.0 <0.5

Zn 150 ug/L mg/kg 92,7 <20.00 <20.00 <5.00 <20.00 <20.00 <5.00 <20.00 <20.00 <5.00 <20.00 <20.00 <5.00 <5.0 <5.0 2,4
TOC NoERL mg/L mg/kg N/A

Total PCB 22.7 ug/L ug/kg 10 <0,50 <0.50 <10.00 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00 <0.50 <0.50 <10,00 <0.5 <0.5 <5.0

DOT 1.58 ug/L ug/kg 0.13 <0,02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.02 <0.2

Chlordane 0.5 ug/L ug/kg 0,09 <0.05 <0.05 <1.00 <0.05 <0.05 <1.00 <0.05 <0.05 <1.00 <0.05 <0.05 <1.00 <0.02 <0.02 <0.2
Toxaphene No ERL ug/L ug/kg 0.21 <0.50 <0.50 <10.00 <0.50 <0.50 <10,00 <0.50 <0.50 <10,00 <0.50 <0.50 <10.00 <0.5 <0.5 <5,0

Total PAH 4,022 ug/L mg/kg N/A <5.0 <5.0 <0.5
Naphthalene 160 uglt.. ug/kg N/A <2.0 <2.0 <50.0

Acenaphthene 16 ug/L ug/kg N/A <2.0 <2.0 <50.0

Fluoranthene 600 ug/L ug/kg N/A <0.5 <0.5 <10.0
Benzo(a)pyrene 430 ug/L ug/kg N/A <0.5 <0.5 <10,0
Benzo(e)pyrene No ERL ug/L ug/kg N/A

Total Petrol HC No ERL ug/L mg/kg N/A

Total Phenols No ERL ugiL mg/kg N/A

Total Volatile Sol No ERL % N/A

Total Su8des No ERL mg/L mg/kg N/A

Ammonia No ERL mg/L mg/kg N/A

Source: USACE Database.



TABLE 3.2-1 (Contd)

DETECTED PARAMETERS IN THE HISTORIC DATA
ENTRANCE CHANNEL

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

CC-J-90-02
3/15/1990

50+00

CC-J-90-03
4/4/1990
100+00

CC-J-90-04
4/4/1990
150+00

CC-J-90-05
4/4/1990
200*00

C C-J-90-DA
4/4/1990
100*00

/ CC-J-99-03
1/28/1999
100+00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sedimer Water Eluttiate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Eluttiate Sediment Water Elutriate Sediment

Sand % ‘ 90.00 83.70 87.70 46.20 92.30 89.50

Silt % 10.00 9.60 8.60 29.50 7.70 1.10

Clay % 6.70 3.70 24.30 9,40

D50 mm 0.31 0.14 0./2 0.07 0.19 0,12

Oil & Grease No ERL mg/L mg/kg N/A

As 8.2 ug/L mg/kg 149 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <2.0 <1.0 1.08 <1.00 1.56

Ba No ERL ug/L mg/kg N/A 30.6 36.5 27.00

Cd 1.2 ug/L mg/kg 45.62 <2.0 <2.0 <0.1 <2.0 <2.0 <0.1 <2.0 <2.0 <0.1 <2.0 <2.0 <0.1 <2.0 <0.1 <0.10 0.31 <0.10

Cr 81 ug/L mg/kg N/A <10.0 </0.0 <1.0 </0.0 <10.0 2.1 <10.0 <10.0 2.0 <10.0 <10.0 4.5 <10.0 <1.0 <1.00 1.00 4.12

Cu 34 ug/L mg/kg 13.5 </.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 </.0 <1.0 <1.0 20.0 <1.0 <1.0 <1.00 1.3/ /.58

Pb

Hg

46.7

0.15

ug/L

ug/L

mg/kg

mg/kg

133

2.1

<5.0

<0.2

<5.0

<0.2

<1.0

<0.1

<5.0

<0.2

<5.0

<0.2

<1.0

<0.1

<5.0

<0.2

<5.0

<0.2

</.0

<0.1

<5.0

<0.2

<5.0

<0.2

<1.0

<0.1

<5.0

<0.2

<1.0

<0.1

<1.00

<0.20

<1.00 /,89

<0.20
Ni 20.9 ug/L mg/kg 118 <5.0 <5.0 <1.0 <5.0 <5.0 2.0 <5.0 <5.0 2.1 <5.0 <5.0 4.2 <5.0 <1.0 1.60 <1.00 7,07

Ag 1 ug/L mg/kg 2 <1.00 <1.00 <0.10

Se No ERL ug/L mg/kg 564 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5 <2.0 <0.5 <1.00 <1.00 <0.20

Zn 150 ug/L mg/kg 92.7 <5.0 <5.0 2.3 <5.0 <5.0 9.6 <5.0 <5.0 11.8 <5.0 <5.0 17.9 <5.0 2.4 2.70 /.40 15.5

TOC No ERL mg/L mg/kg N/A <1.00 4.40 4830
Total PCB 22.7 ug/L ug/kg 10 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <5.0 <0.01 <0.01 <1.00

DDT 1,58 ug/L ug/kg 0.13 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.2 <0.10 <0.10 <10.0

Chlordane 0.5 ugiL ug/kg 0.09 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.2 <0./4 <0.14 <10.0

Toxaphene No ERL ugiL ug/kg 0.21 <0.5 <0.5 <5.0 <0.6 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <5.0 <0.50 <0.50 <50,0

Total PAH 4,022 ug/L mg/kg N/A <5.0 <5.0 <0.5 <5.0 <5.0 <0.5 <5.0 <5.0 <0.5 <5.0 <5.0 <0.5 <5.0 <0.5 <5.00 <5.00 <0,50
Naphthalene /60 ugiL ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <50.0 <2,00 <2.00 <20.0
Acenaphthene 16 ug/L ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <50.0 <2.00 <2.00 <20.0

Fluoranthene 600 ug/L ug/kg N/A <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <10.0 <0.50 <0.50 <20.0
Benzo(a)pyrene 430 ug/L ug/kg N/A <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 </0.0 <0.5 <0.5 <10.0 <0.5 <10.0 <0.50 <0.50 <20,0

Benzo(e)pyrene No ERL ug/L ug/kg N/A <0.50 <0.50 <20.0

Total Petrol HC No ERL ug/L mg/kg N/A 330 20.1

Total Phenols No ERL ug/L mg/kg N/A

Total Volatile Sal No ERL % N/A 0.93
Total Sulfides NoERL mg/L mg/kg N/A

Ammonia NoERL mg/L mg/g N/A 100 1.58



TABLE 3.2-1 (Concluded)

DETECTED PARAMETERS IN THE HISTORIC DATA
ENTRANCE CHANNEL

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

C C.J.99-04
1/28/1999
150.00

CC-J-99-05
1/28/1999
200+00

C C-J-99-DA
//28/1999
150*00

1 C C-J-99-RE
1/28/1999

Fl

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Eluttiate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment

Sand % 48.30 36.60 99.90 52.70

Silt % 21.50 30.40 0.10 1/.30

Clay % 30.20 33.00 36.00

D50 mm 0.07 0.04 0,21 0.08

Oil & Grease NoERL mg/L mg/kg N/A

As 8.2 ugiL mg/kg 149 <1.00 <1.00 2.48 <1.00 1.50 3.35 1,44 0,54 1.80 1.07 3.33

Ba No ERL ug/L mg/kg N/A 27.2 44.7 83.30 /8.3 28.5 123.00 26.8 5,91 19.9 34.9 4.17

Cd 1.2 ug/L mg/kg 45.62 <0.10 0.16 <0.10 <0.10 0.35 <0.10 0./0 0,16 0.12 0.67 <0.10

Cr 8/ ugfL mg/kg N/A <1.00 <1.00 9.54 <1.00 <1.00 12.75 <1.00 1.5/ <1.00 <1.00 15.60

Cu 34 ug/L mg/kg 13.5 <1.00 </.00 4.28 <1.00 <1.00 6.85 </.00 0.54 <1.00 <1.00 7.11

Pb 46.7 ug/L mg/kg 133 <1.00 </.00 3.83 <1.00 <1.00 5.18 <1.00 3,52 <1.00 <1.00 4.83

Hg 0.15 ug/L mg/kg 2.1 <0.20 <0.20 <0.02 <0.20 <0.20 0.05 <0.20 0,04 <0.20 <0.20 0.04

Ni 20.9 ug/L mg/kg 118 1.40 <1.00 8./5 <1.00 <1.00 12.65 <1.00 0,41 <1.00 <1.00 13.20

Ag 1 ug/L mg/kg 2 <1.00 <1.00 0./7 <1.00 <1.00 <0.10 </.00 <0.10 <1.00 <1.00 <0.10

Se NoERL ug/L mg/kg 564 <1.00 </.00 <0.20 <1.00 <1.00 <0.20 <1.00 <0,20 <1.00 <1.00 <0.20

Zn 150 ug/L mg/kg 92.7 4.40 <1.00 3/.4 1.45 <1.00 45.7 2.30 88,8 6.30 <1.00 47.5

TOC No ERL mg/L mg/kg N/A <1.00 <1.00 11300 <1.00 </.00 8365 <1.00 1560 </.00 <1.00 7150

Total PCB 22.7 ugiL ug/kg /0 <0.0/ <0.01 <1.00 <0.01 <0.01 <1.00 <0.01 <1.00 <0.01 <0.01 <1.00

DDT 1,58 ug/L ug/kg 0.13 <0.10 <0.10 <10.0 <0./0 <0.10 <10.0 <0.10 </0.0 <0.10 <0./0 <10.0

Chlordane 0.5 ugiL ug/kg 0.09 <0.14 <0./4 <10.0 <0.14 <0.14 <10.0 <0.14 <10.0 <0.14 <0.14 <10.0
Toxaphene No ERL ug/L ug/kg 0.2/ <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <50.0 <0.50 <0.50 <50.0

Total PAH 4,022 ug/L mg/kg N/A <5.00 <5.00 <0.50 <5.00 <5.00 <0.50 <5.00 <0.50 <5.00 <5.00 <0.50

Naphthalene 160 ug/L ug/kg N/A <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <20.0 <2.00 <2.00 <20.0

Acenaphthene 16 ug/L ug/kg N/A <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <20.0 <2.00 <2.00 <20.0

Fluoranthene 600 ug/L ug/kg N/A <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <20.0 <0.50 <0.50 <20.0
Benzo(a)pyrene 430 ug/L ug/kg N/A <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <20.0 <0.50 <0.50 <20.0

Benzo(e)pyrene No ERL ug/t. ug/kg N/A <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <20.0 <0.50 <0.50 <20.0

Total Petrol HC No ERL ugiL mg/kg N/A 110 270 765 350

Total Phenols No ERL ugiL mg/kg N/A

Total Volatile Sal No ERL % N/A 1.26 0.90 0.69 1.21
Total Su6des No ERL mg/L mg/kg N/A 9.4

Ammonia No ERL mglt. mg/kg N/A 0.04 5.47 0.3 0.95 0.4 100 0.51



TABLE 3.2-2

SUMMARY OF BIOASSAY DATA FOR MAINTENANCE MATERIAL (% Survival)
ENTRANCE CHANNEL

CORPUS CHRISTI SHIP CHANNEL

Station:
Channel Station:

C-i
5+00

C-2
100+00

C-3
210+00

Suspended Suspended Suspended
Liquid Particulate Solid Liquid Particulate Solid Liquid Particulate Solid

Date Organism Phase Phase Phase Phase Phase Phase Phase Phase Phase

1980* Cyprinodon variegatus 100 80 100 93 90 70
Mysidopsisbahia 93 87 100 97 80 90
Palaemonetespugio 97 100 100 100 93 98 100 93 99
Mercenariamorcenaria 100 99 100
Nerisvirens 100 100 99

1985** Cyprinodonvariegatus
Mysidopsisbahia

-- 100
93

87
100

97
97

100
90

100
97--

Palaemonetespugio — 97 -- 100 100 92 100 93 91
Mercenaria mercenaria -- 97 99
Neris virens -- 80 90

1 995*** Ampelisca abdita N/A N/A 86 N/A N/A 89 N/A N/A 85
Palaemonetes pugio N/A N/A 99 N/A N/A 98 N/A N/A 100
Nerisvirens N/A N/A 99 N/A N/A 100 N/A N/A 100

* SWRI (1980)
** EH&A (1985)

EH&A (1995)
-- Insufficient sample was collected from Station C-i for LP and SPP bioassays.
N/A - Not Applicable, LP and SPP bioassays not included in Scope of Work,



TABLE 3.2-3

DETECTED PARAMETERS IN THE HISTORIC DATA
LOWER BAY

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

CC -HL-88-O1A
12/8/1988

-36+00

C C-HL-88-0
12/8/1988

-36+00

2A C C-HL-88-D3
12/8/1988

-32+00

A

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sedimen’

Send % 81.3 97 96.2

Silt % 4.6 1.5 1.9

Clay % 14.1 1.5 1.9

050 mm 0.13 0.14 0.18

Oil & Grease No ERL mg/L mg/kg N/A

As 8.2 ug/L mg/kg 149 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <2,0 <2.0 <1.0

Ba No ERL ug/L mg/kg N/A

Cd 1.2 ug/L mg/kg 45.62 <2.0 <2.0 <0.1 <2.0 <2.0 <0.1 <2.0 <2.0 <0.1

Cr 81 ug/L mg/kg N/A <10.0 <10.0 1.60 <10.0 <10.0 <1.00 <10.0 <10.0 <1.00

Cu 34 ug/L mg/kg 13.5 <1.0 <1.0 1.50 <1.0 <1.0 <1.00 <1.0 <1.0 <1.00

Pb 46.7 ug/L mg/kg 133 <5.0 <5.0 4.10 <5.0 <5.0 <1.00 <5.0 <5.0 <1.00

Hg 0.15 ug/L mg/kg 2.1 <0.2 <0.2 <0.1 <0.2 <0.2 <D.1 <0.2 <0.2 <0.1

Ni 20.9 ug/L mg/kg 118 <5.0 <5.0 1.50 <5.0 <5.0 <1.00 <5.0 <5.0 <1.00

Ag 1 ug/L mg/kg 2

Se No ERL ug/L mg/kg 564 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5
Zn 150 ug/L mg/kg 92.7 <5.0 <5.0 8.3 <5.0 <5.0 2.7 <5.0 <5.0 2.7

TOC No ERL mg/L mg/kg N/A

Total PCB 22.7 ug/L ug/}cg 10 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0

DDT 1.58 ug/L ug/kg 0.13 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2

Chlordane 0.5 ug/L ug/kg 0.09 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <D.02 <0.2

Toxaphene No ERL ug/L ug/kg 0.21 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0

Total PAH 4,022 ug/L mg/kg N/A <5.0 <5.0 <0.5 <5.0 <5.0 <0.5 <5.0 <5,0 <0.5

Naphthalene 160 ug/L ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0

Acenaphthene 16 ug/L ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0

Fluoranthene 600 ug/L ug/kg N/A <0.5 <0.5 <10.0 <0.5 <0.5 <ID.0 <0.5 <0.5 <10.D

Benzo(a)pyrene 430 ug/L ug/kg N/A <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0,5 <0.5 <10.0

Benzo(e)pyrene No ERL ug/L ug/kg N/A

Aldrin No ERL ug/L ug/kg 1.3

Dieldrin 0.02 ug/L ug/kg 0.71

Heptachlor No ERL ug/L ug/kg 0.053

Hexachlorocyclohexane No ERL ug/L ug/kg 0.16

Ammonia No ERL mg/L mg/kg N/A

Source: USACE Database,



TABLE 3.2-3 (Concluded)

DETECTED PARAMETERS IN THE HISTORIC DATA
LOWER BAY

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

CC-HL-91 -07
9/19/1991
300+00

C C-HL-91-0
9/19/1991
350+00

8 C C-HL-91-0
9/19/1991
400+00

9

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment

Sand % 93.2 86.9 72,2

Silt % 6.3 9.5 15,5

Clay % 0.5 3.6 12.3

050 mm 0.43 0.47 0.19

Oil & Grease No ERL mg/L mg/kg N/A

As 8.2 ug/L mg/kg 149 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0

Ba No ERL ug/L mg/kg N/A

Cd 1.2 ug/L mg/kg 45.62 <2.0 <2.0 <0.1 <2.0 <2.0 0,20 <2.0 <2.0 0.70

Cr 81 ug/L mg/kg N/A <10.0 <10.0 2.00 <10.0 <10.0 3,50 <10.0 <10.0 2.60

Cu 34 ug/L mg/kg 13.5 <1.0 <1.0 0.90 <1.0 <1.0 1,30 <1.0 <1.0 1.80

Pb 46.7 ug/L mg/kg 133 <5.0 <5.0 <1.D0 <5.0 <5.0 <1.00 <5.0 <5.0 <1.00

Hg 0.15 ug/L mg/kg 2.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1

Ni 20.9 ug/L mg/kg 118 <5.0 <5.0 1.20 <5.0 <5.0 2.30 <5.0 <5.0 1.90

Ag 1 ug/L mg/kg 2

Se No ERL ug/L mg/kg 564 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5

Zn 150 ug/L mg/kg 92.7 <5.0 <5.0 6.2 <5.0 <5.0 11.1 <5.0 <5.0 7.6

TOC No ERL mg/L mg/kg N/A 17.70 16.60 <100 13.20 11.40 <100 12.50 9.70 <100

Total PCB 22.7 ug/L ug/kg 10 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0

DDT 1.58 ug/L ug/kg 0.13 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2

Chlordane 0.5 ug/L ug/kg 0.09 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2

Toxaphene No ERL ug/L ug/kg 0.21 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <o.s <5.0
Total PAN 4,022 ug/L mg/kg N/A <5.0 <5.0 <0.5 <5.0 <5.0 <0.5 <5.0 <5.0 <0.5

Naphthalene 160 ug/L ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0

Acenaphthene 16 ug/L ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0

Fluoranthene 600 ug/L ug/kg N/A <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10,0

Benzo(a)pyrene 430 ug/L ug/kg N/A <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0

Benzo(e)pyrene No ERL ug/L ug/kg N/A

Aldrin No ERL ug/L ug/kg 1.3

Dieldrin 0.02 ug/L ug/kg 0.71

Heptachlor No ERL ug/L ug/kg 0.053

Hexachlorocyclohexane No ERL ug/L ug/kg 0.16

Mimonia No ERL mg/L mg/kg N/A



TABLE 3.2-4

DETECTED PARAMETERS IN CONSTRUCTION SEDIMENTS
LOWER BAY

CORPUS CHRISTI SHIP CHANNEL

Station:
Date:

Channet Station:

Liquid Solid Marine

Media Media Water
Parameter ERL Unit Unit Quality

1
Mar-86
447+50

3
Mar-86
521+70

4
Mar-86

458+30

5
Mar-86
375+40

6
Mar-66
311+50

Water Elutriate Sediment Water Elutriate Sediment Water Etutriate Sediment Water Elutriate Sediment Water Elutriate Sedimen’

Oil & Grease No ERL ug/L mg/kg N/A

As 8.2 ug/L mg/kg 149

Cd 1.2 ug/L mg/kg 45.62

Cr 81 ug/L mg/kg N/A

Cu 34 ug/L mg/kg 13.5

Pb 46.7 ug/L mg/kg 133

Hg 0.15 ug/L mg/kg 2.1

Ni 20.9 ug/L mg/kg 118

Zn 150 ug/L mg/kg 92.7

TOO No ERL mg/L mg/kg N/A

Total Phenols No ERL ug/L ug/kg 10

<0.2 11 26

1 <1 52.4

2 <1 0.23

<10 <10 <6.3

<1 1 6.24

<1 <2 6.8

<0.2 <0.2 0.087

7 4 53.6

10 6 25.7

4.5 212 15,000

<50 <50 0.17

<0.2 15 <14

1 1 64.4

<1 3 1.21

<10 <10 6.31

2 3 8.34

2 3 9.59

0.3 <0.2 0.056

6 8, 64.4

8 8 36.3

5.2 86 14,000

<50 <50 0.1

0.2 13.0 18

<1 1 11.9

<1 6 0.33

<10 <10 <0.5

2 <2 1.88

2 <2 9.72

0.4 <0.2 0.153

12 6 12.7

9 9 10.6

3.1 133 500

50 <50 0.34

<0.2 5.0 13

2 <1 63.4

<1 <1 1.45

<10 <10 11.9

1 3 8.3

2 5 5.79

<0.2 <0.2 0.017

6 10 66.4

13 8 47.1

1.9 83 11,000

<50 <50 <0.09

0.4 12.0 17

<1 <1 11.3

<1 13 4.14

<10 <10 <0.5

<1 <2 1.39

<1 4 3.17

<0.2 <0.2 0.066

7 7 12,3

4 30 11.2

6 57 1,000

<50 <50 0,34

Station:
Date:

Channel Station:

Liquid Solid Marine
Media Media Water

Parameter ERL Unit Unit Quality

7
Mar-86
241+00

8
Mar-86
152+00

9
Mar-86
86+00

10
Mar-86
12+55

Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment

Oil & Grease No ERL mg/L mg/kg N/A

As 8.2 ug/L mg/kg 149

Cd 1.2 ug/L mg/kg 45.62

Cr 81 ug/L mg/kg N/A

Cu 34 ug/L mg/kg 13.5

Pb 46.7 ug/L mg/kg 133

Hg 0.15 ug/L mg/kg 2.1

Ni 20.9 ug/L mg/kg 118

Zn 150 ug/L mg/kg 92.7

TOO N0ERL mg/L mg/kg N/A

Total Phenols NoERL ug/L ug/kg 10

<0.2 10.0 11

<1 2 32.9

<1 <1 2.36

20 <10 5.01

2 2 2.84

1 <3 3.37

<0.2 <0.2 0.084

12 8 30.1

9 9 16.5

3.5 313 6,000

<50 <50 0.09

0.4 10.0 29

<1 <1 43.4

<1 <1 1.11

<10 <10 9

<1 <3 6.86

<1 <2 4.49

1.3 <0.2 0.157

2 6 4.89

9 18 26.3

2.4 84 9,000

<50 <50 0.11

.0.2 4.0 40

<1 4 7.32

<1 <13 0.75

20 <10 <0.5

<1 <4 1.9

<1 <1 3.61

<0.2 <0.2 0.067

2 6 15.3

4 6 7.21

2.8 36 3,000

<50 <50 0.21

<0.2 3.0 14

<1 <1 27.9

<1 2 1.13

<10 <10 <2.5

<1 <1 3.68

<1 <2 4.19

<0.2 <0.3 <0.009

4 7 26.4

8 19 18.2

2,4 103 4,000

<50 <50 0.12

Source: U.S. Navy, 1986.
* Approximate



TABLE 3.2-5

SUMMARY OF BIOASSAY DATA FOR MAINTENANCE MATERIAL (% Survival)
LOWER BAY

CORPUS CHRISTI SHIP CHANNEL

Station:
Channel Station:

Date Organism

1981 Menidiabe,yllina
Mysidopsis a/myra

lB-i
80+00

lB-2
300+00

IB-3
510+00

Suspended
Liquid Particulate Solid
Phase Phase Phase

93 97
57 93

Suspended
Liquid Particulate Solid
Phase Phase Phase

97 97
97 87

Suspended
Liquid Particulate Solid
Phase Phase Phase

97 93
73 73

Palaemonetespugio
Mercenariamercenaria
Neris virens

100 97 95
100
84

97 90 97
99
86

93 97 96
100
87

Source: Tereco, 1981.



TABLE 3.2-6

DETECTED PARAMETERS IN THE HISTORIC DATA
LA QUINTA

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

CC-L-85-01
4/23/1985

50+00

CO-L-85-02
4/23/1985

100*00

CC-L-85-03
4/23/1985

150+00

CC-L-85-04
4/23/1985
200+00

CC-L-85-05
4/23/1985
250+00

CC-L-85-06
4/23/1985

300+00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment

Sand % 1.22 21.23

Silt % 82.75 64,8

Clay % 16.03 13.97

D50 mm 0.011 0.016

Oil&Grease N0ERL mglL mg/kg N/A 2.8 18.6 280.0 1.6 17.2 136.0 1.8 18.4 243.0 <1.0 16.6 120.0 1.6 20.2 160.0 1.2 17.2 200.0

As 8.2 ug/L mg/kg 149 6.0 7.0 12.0 5.0 5.0 12.0 6.0 7.0 15.0 6.0 7.0 12.0 8.0 12.0 15.0 6.0 7.0 15.0

Ba No ERL ug/L mg/kg N/A

Cd 1.2 uglt.. mg/kg 45.62 <2.00 <2.00 <0.50 ‘<2.00 <2.00 <0.50 <2.00 <2.00 <0.50 <2.00 <2.00 <0.50 <2.00 <2.00 <0.50 <2.00 <2.00 <0.50

Cr 81 ug/L mg/kg N/A <10.00 <10.00 <5.00 <10.00 <10.00 <5.00 <10.00 <10.00 7.90 <10.00 <10.00 5.10 <10.00 <10.00 5.90 <10.00 <10.00 6.90

Cu 34 ug/L mg/kg 13.5 <1.00 <1.00 <5.00 <1.00 <1.00 <5.00 <1.00 <1.00 <5.00 <1.00 <1.00 <5.00 <1.00 <1.00 <5.00 <1.00 <1.00 <5.00

Pb 46.7 ugiL mg/kg 133 <10.00 <10.00 6.00 <10.00 <10.00 6.00 <10.00 <10.00 <5.00 <10.00 <10.00 <5.00 <10.00 <10.00 <5.00 <10.00 <10.00 <5.00

Hg 0.15 ug/L mg/kg 2.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Ni 20.9 ug/L mg/kg 118 <20.00 <20.00 <5.00 <20.00 <20.00 <5.00 <20.00 <20.00 5.80 <20.00 <20.00 5.30 <20.00 <20.00 5.30 <20.00 <20.00 5.30

Ag I ugiL mg/kg 2

Se No BRL ug/L mg/kg 564

Zn 150 ug/L mg/kg 92.7 <20.00 <20.00 26.5 <20.00 <20.00 7.6 <20,00 <20.00 29.0 <20.00 <20.00 21.8 <20.00 <20.00 26.1 <20.00 <20.00 23.3

TOO N0ERL mg/L mg/kg N/A

Total PCB 22.7 ug/t.. ug/kg 10 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00 <0,50 <0.50 <10,00 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00

DDT 1.58 <giL ug/kg 0.13 <0.02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.02 <0.50

Chlordane 0.5 ug/L ug/kg 0.09 <0.05 <0.05 <1.00 <0.05 <0.05 <1.00 <0.05 <0.05 <1.00 <0,05 <0.05 <1.00 <0.05 <0.05 <1.00 <0.05 <0.05 <1.00

Toxaphene No ERL ug/L ug/kg 0.21 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00 <0.50 <0.50 <10,00

Total PAN 4,022 ugIL mg/kg N/A

Naphthalene 160 ug/L ug/kg N/A

Acenaphthene 16 <gIL ug/kg N/A

Fluoranthene 600 ug/L ug/kg N/A

Benzo(a)pyrene 430 ug/L ug/kg N/A

Benzo(e)pyrene No ERL ug/L ug/kg N/A

Ammonia No ERL mg/L mg/kg N/A 117.00 87.0 120.00 87.0 96.00 60.0 99.00 60.0 87.00 64.0 89.00 70.0

Source: USACE Database.



TABLE 3.2-6 (Contd)

DETECTED PARAMETERS IN THE HISTORIC DATA
LA QUINTA

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

CC-L-90-01
12/20/1990

50+00

CC-L-90-02
12/20/1990

100.00

CC-L-90-03
12/20/1990

150.00

CC-L-90-04
12/20/1990

200*00

CC-L-90-05
12/20/1990

250<00

CC-L-90-06
12/20/1990

300+00

Media Media MarineWater
Parameter BRL Unit Unit Quality Standard Water Elutriate Sedimen’ Water Elutriate Sedimen’ Water Elutriate Sedimen’ Water Elutriate Sediment Water Eluttiate Sediment Water Elutriate Sediment

Sand % 7.1 4.9 4.7 37 4.8 4.6

Silt % 72.6 76.2 71.7 51.4 79.4 72.3

Clay % 20.3 18.9 23.6 11.6 15.8 23.1

D50 mm 0.031 0.051 0.056 0.061 0.053 0.026

Oil & Grease No ERL mg/L mg/kg N/A

As 8.2 ug/L mg/kg 149 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0

Ba No ERL ug/L mg/kg N/A

Cd 1.2 ug/L mg/kg 45.62 <2.0 <2.0 <0.10 <2.0 <2.0 <0.10 <2.0 <2.0 <0.10 <2.0 <2.0 <0.10 <2.0 <2.0 <0.10 <2.0 <2.0 <0.10

Or 81 ug/L mg/kg N/A <10.0 <10.0 3.30 <10.0 <10.0 4.00 <10.0 <10.0 3.30 <10.0 <10.0 3.10 <10.0 <10.0 4.50 <10.0 <10.0 5.40

0< 34 ug/L mg/kg 13.5 3.3 5.9 3.10 1.4 3.7 3.70 2.3 4.2 3.60 2.5 3.2 3.10 2.1 3.5 3.50 4.4 3.9 3.70

Pb 46.7 ug/L mg/kg 133 <5.0 <5.0 <1.0 <5.0 <5.0 <1.0 <5.0 <5.0 <1.0 <5.0 <5.0 <1.0 <5.0 <5.0 <1.0 <5.0 <5.0 <1.0

Hg 0.15 ug/L mg/kg 2,1 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0,1 <0.2 <0.2 <0.1

Ni 20.9 ugiL mg/kg 118 <5.0 13.8 8.30 <5.0 17.6 11.40 <5.0 12.6 11.40 <5.0 11.0 10.20 <5.0 38.0 12.80 <5.0 15.2 13.70

Ag I ug/L mg/kg 2

Se No ERL ug/L mg/kg 564 <2.0 <2,0 <0.5 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5

Zn 150 ug/L mg/kg 92.7 <5.0 <5.0 18.8 <5.0 <5.0 17.3 <5.0 <5.0 14.2 <5.0 <5.0 18.9 <5.0 <5.0 22.3 <5.0 <5.0 22.0

TOO No ERL mg/L mg/kg N/A 9.50 14.90 <100 1.10 11.70 <100 1.10 14.50 <100 <1.00 9.30 <100 <1.00 10.90 <100 7.90 10.90 <100

Total PCB 22.7 ug/L ug/kg 10 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0

DDT 1.58 ugiL ug/kg 0.13 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2

Chlordane 0.5 ug/L ug/kg 0.09 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0,02 <0.2

Toxaphene No ERL ugiL ug/kg 0.21 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0

Total PAH 4,022 ug/L mg/kg N/A <5.0 <5.0 <0.5 <5.0 <5.0 <0.5 <5.0 <5.0 <0.5 <5.0 <5.0 <0.5 <5.0 <5.0 <0.5 <5.0 <5.0 <0.5

Naphthalene 160 ug/L ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0

Acenaphthene 16 <gIL ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0

Fluoranthene 600 ug)L ug/kg N/A <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0

Benzo(a)pyrene 430 ug/L ug/kg N/A <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0

Benzo(e)pyrene No ERL ug/L ug/kg N/A

Ammonia No ERL mg/L mg/kg N/A



TABLE 3.2-6 (Concluded)

DETECTED PARAMETERS IN THE HISTORIC DATA
LA QUINTA

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

CC-L-00-01
5/25/2000

50+00

CC-L-00-02
5/25/2000

100+00

CC-L-00-03
5/25/2000
150+00

CC-L-00-04
5/25/2000
200*00

CC-L-00-05
5/25/2000
250*00

OC-L-00-06
5/25/2000
300.00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutrlate Sediment Water Elutriate Sediment Water Elutrlate Sediment Water Elutriate Sediment Water Elutriate Sedimen Water Elutriate Sediment

Sand % 80.7 91.9 79.0 95.4 80.7 47.5

Silt % 2.6 3.1 17.1 2.2 11.5 29.1

Clay % 16.7 5.0 3.9 2.4 7.8 23.4

D50 mm 0.095 0.122 0.094 0.132 0.093 0.066

Oil & Grease No ERL mg/L mg/kg N/A

As 8.2 ug/L mg/kg 149 <1.00 <1.00 1.72 3.25 <1.00 0.89 4.66 <1.00 0.92 3.74 <1.00 1.09 1.13 <1.00 0.84 <1.00 <1.00 1.68

Ba No ERL ug/L mg/kg N/A 49.1 54.2 30.9 58.8 68.9 21.6 60.3 62.9 17.5 58.9 61.9 3.73 58.4 61.3 15.8 61.8 57.2 51.8

Cd 1.2 ug/L mg/kg 45,62 0.20 0.30 <0.10 0.60 0.30 <0.10 0.60 0.20 <0.10 0.80 0.10 <0.10 <0.10 0.30 0.16 <0.10 <0.10 0.20

Cr 81 ug/L mg/kg N/A <1.00 <1.00 11.3 <1.00 <1.00 0.45 <1.00 <1.00 0.59 <1.00 <1.00 0.41 <1.00 <1.00 0.46 <1.00 <1.00 2,60

Cu 34 ug/L mg/kg 13.5 <1.00 <1.00 1,37 <1.00 <1.00 0.50 <1.00 <1.00 0.93 <1.00 <1.00 0.40 <1.00 <1.00 0.77 <1.00 <1.00 2.52

Pb 46.7 ug/L mg/kg 133 <1.00 <1.00 6.32 <1.00 <1.00 2.99 <1.00 <1.00 3.83 <1.00 <1.00 3.33 1.00 <1.00 4.11 <1.00 <1.00 8.62

Hg 0.15 ug/L mg/kg 2,1 <0.20 <0.20 0.03 <0.20 <0.20 <0.02 <0.20 <0.20 0.02 <0.20 <0.20 <0.02 <0.20 <0.20 <0.02 <0.20 <0.20 <0.02

Ni 20.9 ug/L mg/kg 118 <1.00 <1.00 1.12 <1.00 <1.00 0.51 <1.00 <1.00 0.60 <1.00 <1.00 0.61 <1.00 <1.00 0.55 <1.00 <1.00 3.16

Ag 1 ug/L mg/kg 2 <1.00 <1.00 <0.10 <1.00 <1.00 <0.10 <1.00 <1.00 <0.10 <1.00 <1.00 <0.10 <1.00 <1.00 <0.10 <1.00 <1.00 <0.10

Se No ERL ug/L mg/kg 564 <1.00 2.87 <0.20 <1.00 2.24 <0.20 <1.00 1.37 0.28 4.41 1.88 <0.20 <1.00 <1.00 <0.20 2.33 <1.00 <0,20

Zn 150 ug/L mg/kg 92.7 11.4 12.8 8.97 3.90 15.7 3.30 9.40 13.8 3.94 8.60 23.2 2.03 14.5 12.5 5.70 12.8 13.0 13.7

TOO No BRL mg/L mg/kg N/A <1.00 <1.00 6850 <1.00 <1.00 2560 <1.00 <1.00 12800 <1.00 <1.00 4480 <1.00 <1.00 4750 <1.00 <1.00 4480

Total PCB 22.7 ug/L ug/kg 10 <0.01 <0.01 <1.00 <0.01 <0.01 <1.00 <0.01 <0.01 <1.00 <0.01 <0.01 <1.00 <0.01 <0.01 <1.00 <0.01 <0.01 <1.00

DDT 1.58 ug/L ug/kg 0,13 <0.10 <0.10 <10.0 <0.10 <0.10 <10.0 <0.10 <0.10 <10,0 <0.10 <0.10 <10.0 <0.10 <0.10 <10.0 <0.10 <0.10 <10.0

Ohlordane 0.5 ug/L ug/kg 0,09 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0

Toxaphene No ERL ug/L ug/kg 0.21 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0

Total PAN 4,022 ug/L mg/kg N/A <5.00 <5.00 <0.50 <5.00 <5.00 <0.50 <5.00 <5.00 <0.50 <5.00 <5.00 <0.50 <5.00 <5.00 <0.50 <5.00 <5.00 <0.50

Naphthalene 160 ug/L ug/kg N/A <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0

Acenaphthene 16 ug/L ug/kg N/A <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0

Fluoranthene 600 ug/L ug/kg N/A <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0

Benzo(a)pyrene 430 ug/L ug/kg N/A <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0

Renzo(e)pyrene No ERL ugiL ug/kg N/A <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0

Source: USACE Database, 2000.



TABLE 3.2-7

SUMMARY OF BIOASSAY DATA FOR MAINTENANCE MATERIAL (% Survival)
LA QUINTA CHANNEL

CORPUS CHRISTI SHIP CHANNEL

Station:
Channel Station:

Date Organism

LQ-1
65+00

LQ-2
150+00

LQ-3
280+00

Suspended
Liquid Particulate
Phase Phase

Suspended
Liquid Particulate
Phase Phase

Suspended
Liquid Particulate
Phase Phase

1981 Menidiabe~y//ina
Mysidopsis a/myra
Palaemonetespugio

60 97
67 83
90 67

93 97
73 77
93 97

87 90
87 80
97 97

Source: Tereco, 1982c.



TABLE 3.2-8

DETECTED PARAMETERS IN THE HISTORIC DATA
UPPER BAY

CORPUS CHRISTI SHIP CHANNEL

Station:
Date.

Channel Station,

Texas Acute

00-6-81-01
7/23/81
550*00

C C-B-81-02
7/23/81
600+00

C C-B-81-03
7/23/81
650*00

C 0-6-81-04
7/23/81
700*00

CC-B-81-D5
7/23/81
750<00

CO-B-81-06
7/23/81
800*00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutnate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutnate Sediment Water Elutriate Sediment Water Elutriate Sediment

Sand %

Silt %

Clay %

050 mm

Oil & Grease No ERL mg/L mg/kg N/A 2 10 <1.00 7.800 1.50 <1.00 1,900 2.60 <1.00 7,100 <1 00 <1 00 2.800 1,200 <1.00 9,000 <1.00 1 00 7,500

As 8.2 ugIL mg/kg 149 <2.0 <2.0 <1,0 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <20 <2.0 <1,0 <2.0 <2.0 <1.0 <2.0 <2.0 <1 0

Ba No ERL ug/L mg/kg N/A

Cd 1.2 ugfL mg/kg 45,4 <2.0 <2.0 <0.5 <2.0 <2 0 <0.5 <2,0 <2 0 <0.5 <2 0 <2.0 <0.5 <2,0 <2.0 <0 5 <2.0 <2.0 0 5

Cr 81 ug/L mg/kg 1090 <100 <10,0 8.3 <10.0 <10,0 8.6 <10.0 <10.0 8.5 <10.0 <10,0 10.0 <10.0 <10.0 8.5 <10.0 <100 101

Cu 34 ug/L mg/kg 13.5 <1 0 <1.0 6.5 1.2 <1 0 6.5 1,3 <1.0 68 <1 0 <1.0 65 1,3 <1,0 60 1.1 <1.0 55

Pb 467 ug/L mg/kg 133 <100 <10.0 22.0 <10,0 <10.0 27.0 <10.0 <10.0 22.0 <10.0 <10.0 24.0 <10.0 <10.0 17.0 <10,0 <10.0 25.0

Hg 0.15 ug/L mg/kg 2.1 <0 1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <01 <0.1 <0,1 <0.1 <0.1 <0 1 <0.1 <0.1 <0,1

Ni 209 ug/L mg/kg 118 <200 <20.0 7,0 <200 <200 8.0 <20.0 <20,0 6.0 <20.0 <20.0 6.0 <20.0 <20.0 6.0 <20.0 <20.0 8.0

Ag 1 ug/L mg/kg 2

Se No ERL ug/L mg/kg 564

Zn 150 ug/L mg/kg 927 <20.0 <20.0 52.0 <20.0 <20.0 58.0 <20.0 <20.0 58.2 <200 <20.0 62.0 <20,0 <20.0 60,0 <20.0 <20.0 61.6

TOO N0ERL mg/L mg/kg N/A

Total POE 227 ug/L ug/kg 10 <05 <0.5 <10,0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <05 <05 < 10 0 <0.5 <0.5 10.0 <0.5 <0.5 <100

DOT 1 58 ugfL ug/kg 0 13 05 05 05 tj’~’ 18 05

Chlordane 0.5 ug/L ug/kg 0.09 <0.05 <0.05 <1,0 <0.05 <0.05 <1.0 <0.05 <0.05 <1.0 <0.05 <0.05 <1.0 <0.05 <0.05 <1.0 <0.05 <0.05 <1,0

Toxapriene No ERL ug/L ug/kg 0.21 <05 <0.5 <10.0 <0.5 <0.5 <10.0 <05 <0.5 <10.0 ‘<05 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0,5 <10.0

Total PAR 4.022 ug/L mg/kg N/A

Naphthalens 160 ugIL ug/kg N/A

Acenaphthene 16 <gIL ug/kg N/A

Fluoranlhene 600 ugIL ug/kg N/A

Benzo(a)pyrene 430 ug/L ug/kg N/A

Benzo(e)pyrene No ERL ugIL ug/kg N/A

Aldnn No ERL <g/L ug/kg 1.3 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <002 <0.02 <0.2 <002 <0.02 <0.2 <0.02 <0.02 <02

Dieldrin 0 02 ug/L <9/kg 0.71 <0.02 <0.02 <0.5 <0.02 <0.02 <0.5 <0.02 <0.02 <0.5 <0 02 <0.02 <0.5 <0.02 <0.02 <0.5 <0 02 <0.02 <0 5

Heptaclilor No ERL ugIL ug/kg 0.053 <0.02 <0 02 <0.5 <0.02 <0.02 <0.5 <0.02 <0.02 <0.5 <0.02 <0.02 <0.5 <0.02 <0.02 <0 5 <0.02 <0.02 <0.5

Hexachlorocyclohesane No ERL ugIL ug/kg 0.16 <002 <0.02 <0.5 <0.02 <002 <0.5 <0.02 <0.02 <0.5 <0.02 <002 <05 <0.02 <0.02 <0.5 <0.02 <002 <0.5

Ammonia No ERL mg/L mg/kg N/A 1.30 1.72 1,590.0 1.02 1.20 400.0 1.36 1.64 800.0 1.72 1.77 530,0 1.80 1.92 1.200,0 1 72 2.12 800.0

Source: USACE Database.



TABLE 3.2-8 (Cont’d)

DETECTED PARAMETERS IN THE HISTORIC DATA
UPPER BAY

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

0C-B-81 -07
7/23/81
850*00

00-6-81-08
7/23/81
900*00

CC-B-81 -09
7/23/81
950+00

00-8-81-10
7/23/81
1000*00

OC-B-81 -11
7/23/81
1050*00

CC-B-83-1 1
1/12/83

1050+00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sedimen’ Water Elutriate Sediment Water Elutriate Sediment Water Elutnate Sediment Water Blutriate Sediment Water Blutriate Sediment

Sand O/~ 088

Silt % 74.54

Clay % 2458

050 mm 0,006

Oil & Grease NoERL mg/L mg/kg N/A 2.00 <1.00 7,900 <1.00 <100 7,100 6.30 <1.00 330 <1 00 <1.00 6,000 4.20 <1 00 1,800 1.1 1.2 130,9

As 82 ug/L mg/kg 149 <2.0 <20 <1.0 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <2.0 <2.0 <1,0 <2.0 <2.0 <1,0 9.0 12.0 397

Ba No ERL ug/L mg/kg N/A

Cd 1 2 ugIL mg/kg 45.62 <2 0 <2.0 <0.5 <2.0 <2.0 <0.5 <2 0 <2.0 <0.5 <2 0 <2 0 05 <2.0 <2.0 0,5 <2.00 <2.0 <0.50

Cr 81 ug/L mg/kg N/A <10.0 <10.0 6.5 <10.0 <10.0 8.1 <10.0 <10,0 9.0 <100 <100 8.4 <10,0 <10.0 9.5 <10.00 <10.0 687

Cu 34 ug/L mg/kg 13.5 1.2 <1.0 5.0 <1.0 <10 5.5 <10 <1.0 5.6 <1 0 <1 0 5.7 <1.0 <1.0 6.4 <1.00 <1.0 657

Pb 467 ug/L mg/kg 133 <10.0 <10.0 20.0 <10.0 <10.0 210 <10.0 <10,0 23.0 <10.0 <100 240 <10,0 <10.0 26.0 <10.00 <10,0 9,5

Hg 015 ug/L mg/kg 2.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0,1 <0.1 <0.1 <0.1 <01 <0.1 <0.1 <0.1 <0.1 <0.10 <0.1 <010
Ni 20.9 ug/L mg/kg 118 <200 <20.0 5.0 <200 <20,0 9.0 <20.0 <20,0 9.0 <20.0 <200 5 <200 <20.0 5.0 <20.00 <20.0 5.10

Ag 1 ug/L mg/kg 2
Se N0ERL ug/L mg/kg 564

Zn 150 ug/L mg/kg 92.7 <20.0 <20.0 52.7 <20,0 <200 57.5 <20.0 <20,0 64.8 <20.0 <200 65.3 <20.0 <20.0 68,2 <200 <20.0 57.35
TOO No ERL mg/L mg/kg N/A

Total P06 227 ug/L ug/kg 10 <05 <0.5 <100 <05 <0.5 <100 <0.5 <0.5 <10.0 <0,5 <0.5 <10.0 <0.5 <0,5 <10.0 <0.50 <0.5 <10.00
DOT 1 58 ug/L ug/kg 0.13 <0.5 <0.5 <0.5 <0.5 <0.5 <0.02 <0.02 <0.50
Chlordane 05 ug/L ug/kg 0.09 <0.05 <0.05 <1.0 <0.05 <0.05 <1.0 <0.05 <0.05 <1.0 <0.05 <0.05 <1.0 <0.05 <0.05 <1.0 <0.05 <0.05 <1 00
Toxaphene No ERL ug/L ug/kg 0.21 <0.5 <0.5 <10.0 <05 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0,5 <10.0 <0.50 <0.5 <1000
Total PAR 4,022 ug/L mg/kg N/A

Naphthalene 160 ug/L ug/kg N/A

Acensphthene 16 ugIL ug/kg N/A

Fluoranthene 600 ug/L ug/kg N/A

Benzo(a)pyrene 430 ug/L ug/kg N/A

Benzo(e)pyrene No ERL ug/L ug/kg N/A

Aldnn No ERL ug/L ug/kg 1 3 <0 02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 0.6 <0.02 <0 02 0.8 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2
Dieldrin 002 ug/L ug/kg 0.71 <0.02 <0.02 <0.5 <0.02 <0.02 <0.5 <0.02 <0.02 <0,5 <0.02 <0.02 <0 5 <0.02 <0.02 <0.5 <0.02 <0.02 <0 5
Heplachlor No ERL ug/L ug/kg 0.053 <0 02 <0.02 <0.5 <0.02 <0.02 <0.5 <0.02 <0.02 <0.5 <0.02 <0.02 <0 5 <0.02 <0.02 <0.5 <0.02 <0.02 <0.5
Hexachlorocyclohexane No ERL ug/L ug/kg 0.16 <0.02 <0.02 <0.5 <0.02 <0.02 <0.5 <0.02 <0.02 <0.5 <0.02 <002 <0.5 <0.02 <0.02 <0.5 <0.02 <0.02 <05
Ammonia No ERL mg/L mg/kg N/A 1.80 1.86 1,060.0 1.77 1.77 100.0 1.64 1.90 430.0 1.63 1.80 200.0 1.65 1.86 360.0 <0.05 4.00 30.19
Source: USACE Database



TABLE 3,2-8 (Contd)

DETECTEDPARAMETERSIN THEHISTORIC DATA
UPPER BAY

CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

CC-B-83-DA17
1/12/83
970*00

B CC-8-83-REF
1/12/83
970*00

17B CC-B-85-0l
1/16/85
550*00

OO-B-85-02
1/16/85
600*00

CC-B-85-03
1/16/85
650*00

CC-B-85-04
1/16/85
700*00

Media Media Marine Water
Parameter BRL Unit Unit Quality Standard Water Elutnate Sediment Water Elutriate Sediment Water Elutnate Sediment Water Blutnate Sediment Water Elutnate Sediment Water Elutriate Sediment

Sand ‘0< 363 789 1026 0.18
Silt <0 2116 11.55 83.62 8475

Clay % 75.21 80.56 6.12 1507
050 mm 0.003 0.01 0.01

Oil & Grease No ERL mg/L mg/kg N/A <1.0 28.0 1.5 35.3 2.20 3.60 598.00 <1.00 2.80 526.00 1.40 3.00 675.00 <1.00 1.60 587 00
As 82 ug/L mg/kg 149 10.0 4.64 9.0 3.37 6.00 14.00 2.50 8.00 16.00 160 8.00 1500 330 700 9.00 3.10
Be No ERL ug/L mg/kg N/A

Cd 1.2 ug/L mg/kg 45.62 <200 <0.50 <2.00 <050 <2.00 <2.00 <050 <200 <200 <050 <200 <200 <050 <2.00 <200 <050
Cr 81 ug/L mg/kg N/A <10.00 749 <10.00 8.89 <1000 <10.00 <5.00 <10.00 <1000 <5.00 <10.00 <1000 <5.00 <1000 <10.00 <500
Os 34 ug/L mg/kg 13.5 <1.00 749 <1.00 6.27 <1.00 <1.00 <5,00 <1 00 <1 00 <5.00 <1.00 <1.00 <5.00 <1.00 <1 00 <5.00
Pb 467 ug/L mg/kg 133 <10.00 11.4 <10.00 10.0 <10.00 <10.00 <500 <10.00 <10.00 5.90 <10.00 <10.00 6.10 <1000 <10.00 6.40
Hg 0.15 ug/L mg/kg 2.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <010 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Ni 209 ug/L mg/kg 118 <2000 618 <20.00 7.30 <20.00 <20.00 <5.00 <2000 <2000 <5.00 <20.00 <2000 <5.00 <20.00 <20.00 <500
Ag 1 ug/L mg/kg 2

Se No ERL ug/L mg/kg 564

Zn 150 ug/L mg/kg 92.7 <20.00 77.76 <20.00 28.8 <20.00 <20.00 1780 <20.00 <20.00 22.30 <20.00 <20.00 22.50 <2000 <20.00 2200
TOO N0ERL mg/L mg/kg N/A

Total FOB 22 7 ugIL ug/kg 10 <0.50 <10.00 <0.50 <10.00 <050 <050 <10.00 <0.50 <0.50 <1000 <0.50 <0.50 <10.00 <0.50 <0.50 <1000
DDT 1 58 ug/L ug/kg 0.13 <0.02 <0,50 <0.02 <0.50 <002 <0.02 <0.50 <0.02 <0.02 <050 <0.02 <0.02 <0.50 <0.02 <0.02 <050
Chlordane 05 ug/L ug/kg 0.09 <0.05 <1.00 <0.05 <1.00 <0.05 <0.05 <1.00 <0.05 <0.05 <1.00 <005 <0.05 <1.00 <0.05 <0.05 <1 00
Toxaphene No ERL ug/L ug/kg 0.21 <0.50 <10.00 <0.50 <10.00 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00
Total PAR 4,022 ug/L mg/kg N/A

Naphthalene 160 ug/L ug/kg N/A
Acenaphthene 16 ug/L ug/kg N/A
Fluoranttiene 600 ug/L ug/kg N/A

Benzo(a)pyrene 430 ug/L ug/kg N/A
Benzo(e)pyrene No ERL ug/L ug/kg N/A

Aldrin No ERL ug/L ug/kg 1.3 <0.02 <0.2 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2
Dieldnn 0 02 ug/L ug/kg 0 71 <0 02 <0.5 <0.02 <0.5 <0.02 <0.02 <0.5 <0.02 <0.02 <0.5 <0.02 <0.02 <0.5 <0.02 <0.02 <0 5
Heptachlor No ERL ug/L ug/kg 0.053 <0.02 <0.5 <0.02 <0.5 <0.02 <0.02 <0 5 <0 02 <0.02 <0.5 <0.02 <0.02 <0 5 <0.02 <0.02 <0.5
Hexachlorocyclohexane No ERL ugIL ug/tig 016 <0.02 <0.5 <0.02 <0.5 <0.02 <002 <0.5 <0.02 <0.02 <0.5 <0.02 <0.02 <05 <0.02 <0.02 <05
Ammonia No ERL mg/L mg/kg N/A 007 5.75 0.07 3.87 0.08 2.34 72.00 0.12 2.00 118.00 0.11 2.38 59.011 0.16 2.07 57.00
Source: USACB Database



TABLE 3.2-8 (Contd)

DETECTED PARAMETERS IN THE HISTORIC DATA
UPPERBAY

CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date,

Channel Station:

Texas Acute

C 0-8-85-05
1/16/85
750+00

CO-B-85-06
1/16/85
800*00

CO-B-85-07
1/16/85
850+00

00-8-85-08
1/16/85
900*00

CC-B-85-09
1/16/85
950*00

Media Media Manse Water
Parameter ERL Unit Unit Quality Standard Water Blutriate Sediment Water Blutriate Sediment Water Elutnate Sediment Water Elutriate Sediment Water Elutriate Sediment

Sand % 027 046 0.19

Silt % 81 76 82.48 85.92

Olsy <0 1797 1706 13.89

050 mm 0 01 0.01 0.01

Oil & Grease No ERL mg/L mg/kg N/A 1.40 3.00 900.00 <1 00 2.00 783.00 <1 00 <1.00 686.00 2.00 2.80 81800 <1 00 3.60 520.00

As 82 ugIL mg/kg 149 7,00 900 3.10 7.00 9.00 2.80 7.00 900 2.80 700 9.00 300 8.00 1000 3.80

Ba No ERL ug/L mg/kg N/A

Cd 1 2 ugIL mg/kg 45.62 <2.00 <2 00 <0.50 <2.00 <2 00 <0.50 <2 00 <2.00 <0 50 <2.00 <2.00 <0.50 <2.00 <2 00 <0 50

Or 81 ug/L mg/kg N/A <10.00 <10.00 <5.00 <10.00 <10.00 <5.00 <10.00 <1000 <5.00 <10.00 <10.00 <5.00 <10.00 <10.00 <5.00

Cu 34 ug/L mg/kg 13.5 <1.00 <1.00 <5.00 <1.00 <1.00 <5.00 5.00 5.00 <5.00 <1.00 <1.00 <5.00 <1.00 <1,00 <500

Pb 467 ugIL mg/kg 133 <10.00 <1000 5.40 <10.00 <10.00 6.70 <10.00 <10.00 6.30 <10.00 <10.00 6.60 <10.00 <10.00 6.70

Hg 0.15 ugIL mg/kg 2.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0,10 <0.10 <0.10

Ni 20.8 ug/L mg/kg 118 <20.00 <20.00 <5.00 <20.00 <20.00 <5.00 <20.00 <20.00 <5.00 <20.00 <2000 <5.00 <20.00 <20.00 <5.00

Ag 1 ug/L mg/kg 2

Se No ERL ugIL mg/kg 564

Zn 150 ugIL mg/kg 92.7 <2000 <20.00 21.80 <20.00 <20.00 22.60 <20.00 81.00 22.6 <20.00 <20.00 <500 <20.00 <20.00 24.50

TOO No ERL mg/L mg/kg N/A

Total FOB 22.7 ug/L ug/kg 10 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00 <0.50 <0.50 <10,00 <0.50 <0.50 <1000 <050 <0.50 <10.00

DOT 1.58 ug/L ug/kg 0.13 <002 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.02 <0.50

Ohlordans 0.5 ug/L ug/kg 0.09 <0.05 <0.05 <1.00 <0.05 <005 <1.00 <0 05 <0.05 <1.00 <0.05 <0.05 <1 00 <0 05 <0.05 <1.00

Tosaphene No ERL ug/L ug/kg 0.21 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00

Total PAR 4022 ug/L mg/kg N/A

Naphthalene 160 ugIL ug/kg N/A

Acenaphthene 16 <g/L ug/kg N/A

Fluoranthene 600 ug/L ug/kg N/A

Benzo(a)pyrene 430 ugIL ug/kg N/A

Benzo(e)pyrene No ERL ugIL ug/kg N/A

Aldrin No ERL ug/L ug/kg 1.3 <0.02 <002 <0.2 <0.02 <0.02 <0.2 <0.02 <002 <0.2 <0.02 <0.02 <02 <0.02 <0.02 <0.2

Dieldrin 0 02 ug/L ug/kg 0.71 <0.02 <0,02 <0.5 <0.02 <0.02 <0.5 <0.02 <0 02 <0 5 <0.02 <0.02 <0.5 <0 02 <0.02 <0.5

Heptachlor No ERL ug/L ug/kg 0.053 <0.02 <0.02 <0.5 <0.02 <0.02 <0.5 <0.02 <0 02 <0.5 <0.02 <0.02 <0.5 <0.02 <0.02 <0.5

Hexachlorocyclohexane No ERL ug/L ug/kg 0.16 <002 <0.02 <0.5 <0.02 <002 <0.5 <0.02 <002 <0.5 <002 <0.02 <0.5 <0.02 <0.02 <0.5

Ammonia No ERL mg/L mg/kg N/A 0.16 2.39 160.00 0.16 2.01 90.00 0.16 1.50 64.00 0.13 2.61 78.00 0.16 2.26 83.00

Source’ USAOE Database,



TABLE 3.2-8 (Cont’d)

DETECTEDPARAMETERSIN THE HISTORIC DATA
UPPERBAY

CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

00-8-85-10
1/16/85

1000*00

00-8-85-11
1/16/85
1050*00

00-B-85-DA
1/16/85
730*00

15

Media Media Means Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment

Sand % 0.78

Silt % 8811

Clay % 1111

050 mm 001

Oil & Grease No ERL mg/L mg/kg N/A 1 50 300 750.00 1.60 2.80 865.00 2.00 78300

As 82 ug/L mg/kg 149 7.00 14.00 3.00 8.00 15.00 2.50 1000 2.40

Ba No ERL ug/L mg/kg N/A

Cd 1 2 ug/L mg/kg 45.62 <2.00 <2.00 <0.50 <2.00 <2.00 <0 50 <2.00 <0.50

Or 81 ug/L mg/kg N/A <10.00 <10.00 <5.00 <1000 <1000 <500 <1000 <5.00

Cu 34 ug/L mg/kg 135 <1.00 <1.00 <5.00 <1.00 <1.00 <500 <1 00 <5.00

Pb 467 ug/L mg/kg 133 <10.00 <1000 6.60 <10.00 <10.00 660 <10.00 6.10

Hg 0.15 ug/L mg/kg 2.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Ni 209 ug/L mg/kg 118 <20.00 <2000 <5.00 <20.00 <2000 <5.00 <2000 <500

Ag 1 ug/L mg/kg 2

Se No ERL ug/L mg/kg 564

Zn 150 ug/L mg/kg 92,7 <20.00 <20.00 28.10 <2000 <20,00 25.50 9200 22.70

TOO No ERL mg/L mg/kg N/A

Total FOB 22.7 ug/L ug/kg 10 <0.50 <0.50 <10.00 <0.50 <0.50 <10.00 <0.5 <10.00

DOT 1.58 ug/L ug/kg 0.13 <0.02 <002 <0.50 <0.02 <0.02 <0.50 <0.02 <0.50

Ohlordane 0.5 ug/L ug/kg 0.09 <0,05 <0.05 <1.00 <0.05 <0.05 <1 00 <0.05 <1.00

Toxaphene No BRL ug/L ug/kg 0.21 <0.50 <050 <10.00 <0.50 <0.50 <1000 <0.50 <10.00

Total PAR 4,022 ug/L mg/kg N/A

Naphthalene 160 ug/L ug/kg N/A

Aceriaphthene 16 ug/L ug/kg N/A

Fluoranthene 600 ug/L ug/kg N/A

Benzo(a)pyrene 430 ugfL ug/kg N/A

Benzo(e)pyrene No ERL ug/L ug/kg N/A

Aldrin No ERL ug/L ug/kg 1.3 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0,02 <0.2

Dieldnn 0.02 ug/L ug/kg 0.71 <0.02 <0.02 <0.5 <0.02 <0.02 <0 5 <0.02 <0.5

Heptachlor No ERL ug/L ug/kg 0.053 <0.02 <0 02 <0.5 <0.02 <0.02 <0 5 <0.02 <0.5

Hexachlorocyctohexans No ERL ug/L ug/kg 0.16 <0.02 <002 <0.5 <0.02 <0.02 <0.5 <0.02 <0.5

Ammonia No ERL mg/L mg/kg N/A 0.19 3.88 76.00 0.16 3.80 47.00 0.16 31.00

Source: USAOE Database



TABLE 3.2-8 (Conid)

DETECTEDPARAMETERSIN THEHISTORIC DATA

UPPER BAY
CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station
Date:

Channel Station:

Texas Acute

C O-B-87-01
3/31/87
550+00

00-8-87-02 ‘

3/31/87
600*00

CC-B-87-03
3/31/87
650*00

00-8-87-04
3/31/87
700*00

00-8-87-05
3/31/87
750*00

CO-B-87-06
3/31/87
800*00

Media Media Manne Water

Parameter ERL Unit Unit Quality Standard Water Elutnate Sediment Water Elutriate Sediment Water Elutnate Sediment Water Blutxate Sediment Water Elutriate Sediment Water Elutnate Sediment

Sand % 33.4 3.18 3.98

Silt <1< 51.73 73.46 68.43

Clay </< . 1486 23.36 27.6

050 mm 0 03 0.01 0.01

Oil & Grease No ERL mg/L mg/kg N/A 4.8 1.1 377.0 3.7 44 137.0 4.0 1 3 15.5 <1 0 1.0 342,0 62 4.7 428.0 2,0 21 1750

As 82 ug/L mg/kg 149 <2.0 <20 2.00 <2.0 <2.0 1.80 <20 <2.0 1 80 <2.0 <20 1.90 <20 <2.0 1.80 <2.0 <2.0 200

Ba NoERL ug/L mg/kg N/A

Cd 1 2 ug/L mg/kg 45.62 <20 <2.0 <0.1 <2.0 <2,0 <0.1 <2.0 <2.0 <0 1 <2.0 <2.0 <0.1 <2.0 <20 <0.1 <20 <2,0 <0 1

Or

Ou

81

34

ug/L

ug/L

mg/kg

mg/kg

N/A

135

<10.0

10

<10.0 7.40

10 500Q
<10,0

10
<10.0 7.40

10 50~9
<100

10
<100

10
7.20

360
<10,0

10
<10.0

10
900

380
<10.0

10
<100

10
9.20

520
<10,0

10
<10.0

10
10.00

420
Pb 467 ug/L mg/kg 133 <50 <5.0 6.00 <5.0 <5.0 6.00 <5.0 <5.0 5.80 <5.0 <5,0 6.10 <5.0 <5.0 4,80 <5.0 <5.0 6.70

Hg 0.15 ug/L mg/kg 2,1 <02 <0.2 <0.1 <0.2 <02 <0.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1 <02 <0.2 <0.1 <0.2 <0.2 <0,1

Ni 209 ug/L mg/kg 118 <5,0 <5.0 5.50 <5.0 <5.0 5.50 <5.0 <5.0 5.30 <5.0 <50 5.60 <5.0 <5,0 5.70 <50 <5.0 620

Ag 1 ug/L mg/kg 2

Se No ERL ug/L mg/kg 564 <2,0 <2.0 <0,5 <2 0 <2.0 <0,5 <2 0 <2.0 <0 5 <2.0 <2,0 <0 5 <2 0 <2 0 <0.5 <2,0 <2,0 <0 5

Zn 150 ug/L mg/kg 927 872 41 0 25.2 71 8 76.9 26.2 138,0 308 25.5 128,0 71 8 30.2 2620 564 32.9 185.0 46.2 346

TOO No ERL mg/L mg/kg N/A

Total FOB 227 ug/L ug/kg 10 <05 <0.5 <50 <0.5 <0.5 <5,0 <0.5 - <0.5 <5.0 <0.5 <05 <5.0 <05 <0.5 <5.0 <0.5 <0,5 <50

DOT 1 58 ug/L ug/kg 0 13 <0.02 <0.02 <0.2 <002 <0.02 <0.2 <0.02 <0.02 <02 <002 <0.02 1.5 <0.02 <002 <0.2 <0.02 <0.02 <02

Ohlordane 0.5 ug/L ug/kg 0.09 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0 2

Toxaphene No ERL ug/L <9/kg 0.21 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0 5 <5 0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0 5 <0.5 <5.0

Total PAR 4.022 ug/L mg/kg N/A <2.5 <2 5 0.40 <2 5 <2.5 0.30 <2.5 <2 5 0 20 <2.5 <2.5 0.20 <2 5 <2 5 020 <2.5 <2.5 <0 2

Naphthalene 160 ug/L ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <20 <2.0 <50,0 <2.0 <20 <50.0 <20 <20 <500 <2.0 <2.0 <500

Acenaphthene 16 ug/L ug/kg N/A <20 <2.0 <50.0 <20 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <20 <2.0 <500

Fluoranthene 600 ug/L ug/kg N/A <05 <0.5 <100 <0.5 <0.5 <10.0 <0.5 <05 <10.0 <05 <0.5 4.5 <05 <05 2.5 <0.5 <05 4 1

Benzo(a)pyrene 430 ugfL ug/kg N/A <0.5 <0.5 <100 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 1.4 <05 <05 <10.0 <0.5 <0.5 <100

Benzo(e)pyrene NoERL ug/L ug/kg N/A

Source, USAOEDatabase.



TABLE 3.2-8 (Contd)

DETECTEDPARAMETERSIN THEHISTORIC DATA
UPPERBAY

CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station
Date,

Channel Station

Texas Acute

00-8-87-07
3/31/87

850*00

00-8-87-08
3/31/87

900+00

00-8-87-09

3/31/87
950*00

00-8-87-10
3/31/87
1000*00

00-8-87-11

3/31/87
1050*00

CC-B-87-DA1
3/31/87
670*00

4B

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Elutriate Sediment Water Elutnate Sediment Water Blutnate Sediment Water Elutnate Sediment Water Elutnate Sediment

Sand % 0.97 1.48 1 36

Silt % 70.21 79.62 81.1

Clay <1< 28.81 18.9 17.54

050 mm 001 0.01 0 01

Oil & Grease No ERL mg/L mg/kg N/A 1.6 <1.0 117.0 2.6 <1.0 334.0 1.6 <1.0 857 22 <1 0 240 1 7 <1 0 41 5 2.1 162.0
As 82 ug/L mg/kg 149 <2.0 <2.0 1.80 <2.0 <2.0 1.50 <20 <2.0 1 70 <2.0 <20 1 50 <2.0 1.90 <2.0 1 50

Ba No ERL ug/L mg/kg N/A

Cd 1 2 ug/L mg/kg 4562 <2.0 <2.0 <0.1 <2.0 <2.0 <0.1 <2.0 <2.0 <0.1 <2.0 <20 <0.1 <2.0 <2.0 <0.1 <2.0 <0.1
Or 81 ug/L mg/kg N/A <10.0 <100 580 <10.0 <10.0 5.80 <10.0 <10.0 6.80 <100 <100 6.10 <10.0 <10.0 830 <100 400

Cu 34 ug/L mg/kg 135 10 10 490 10 10 490 10 10 <. 4000 10 10 410 10 10 530 10 220

Pb 46.7 ug/L mg/kg 133 <5.0 <5,0 5 90 <5.0 <5.0 5.90 <5,0 <5.0 5.50 <5 0 <5.0 4 90 <5 0 <5.0 8.40 <5.0 2.70
Hg 0.15 ug/L mg/kg 2.1 <02 <0.2 <0.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1 <0.2 <0.1
Ni 209 ug/L mg/kg 118 <5.0 <5.0 7.20 <5.0 <5.0 7.20 <5.0 <5,0 680 <5.0 <50 4.50 <5.0 <50 5.10 <5.0 3.30
Ag I ug/L mg/kg 2

Se No ERL ug/L mg/kg 564 <2.0 <2.0 <0.5 <20 <2.0 <0.5 <2.0 <2.0 <0.5 <2 0 <2.0 <0.5 <2.0 <2.0 <0 5 <2 0 <0 5
Zn 150 ugIL mg/kg 927 1260 56.4 35.9 3030 51.3 33.6 96.2 46.2 36.9 138.0 92.3 378 6460 113.0 438 1030 132
TOO N0ERL mg/L mg/kg N/A

Total FOB 22.7 ug/L ug/kg 10 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <05 <0.5 <50 <0.5 <0.5 <5.0 <0.5 <50
DOT 1.58 ug/L ug/kg 0.13 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <002 ‘ <0.2 <0.02 <0.2
Ohlordane 0 5 ug/L <9/kg 0 09 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0 02 <0.02 <0.2 <0.02 <0 02 <0.2 <0.02 <0 2
Toxaphene No ERL ug/L ug/kg 0.21 <0,5 <0.5 <5.0 <0.5 <0.5 <5.0 <0 5 <0.5 <5 0 <0 5 <0.5 <5.0 <0.5 <0.5 <5 0 <0,5 <5.0
Total FAR 4,022 ug/L mg/kg N/A <2.5 <2.5 0.20 <2.5 <2.5 020 <2.5 <2.5 <0.2 <2.5 <25 0.30 <2.5 <25 <0.2 <25 <02
Naphthalene 160 ug/L ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <20 <20 <50.0 <2.0 <500
Acenaphthene 16 ug/L ug/kg N/A <20 <2.0 <50.0 <2.0 <20 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <500 <20 <50,0
Fluoranthene 600 ug/L ug/kg N/A <0.5 <0.5 2.0 <05 <0.5 5.9 <0.5 <0.5 4.6 <05 <0.5 6.1 <05 <05 3.4 <0.5 <10.0
Benzo(a)pyrene 430 ug/L ug/kg N/A <0.5 <0.5 <10.0 <0.5 <0.5 1.6 <0.5 <0.5 <10.0 <05 <05 1.3 <0.5 <0.5 <10.0 <0.5 <100
Benzo(e)pyrene No ERL ug/L <9/kg N/A .

Source USACEDatabase.



TABLE 3.2-8 (Contd)

DETECTEDPARAMETERSIN THE HISTORICDATA
UPPERBAY

CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station,
Date:

Channel Station:

Texas Acute

00- B-87-DA1
3/31/87

775*00

58 CC-B-87-DA1
3/31/87
840<00

6A 00 -8-87-DA1
3/31/87
970*00

78 CC-B-87-RF1
3/31/87
670*00

4B 00 -B-87-RF1
3/31/87
775*00

58 CC-B-87-RF16A
3/31/87
840*00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Elutnate Sediment Water Elutnate Sediment Water Elutnate Sediment Water Elutnate Sediment Water Elutnate Sediment

Sand % 24.58 41 41

Silt % 53 85 43.24

Clay % 1614 15.13

050 mm 0.02 0.02

Oil & Grease NoERL mg/L mg/kg N/A <1.0 383.0 14 114.0 1.8 189.0 02 3.2 4070 <1.0 2.6 353.0 1 8 4,4 245.0

As 82 ug/L mg/kg 149 <2.0 2.10 <2.0 2.20 <2.0 2.30 <2.0 <2.0 2.90 <2.0 <2.0 2.60 <2.0 <2.0 2.40
Ba NoBRL ug/L mg/kg N/A

Cd 1 2 ug/L mg/kg 45.62 <20 <0.1 <2.0 <0.1 <2.0 <0.1 <20 <20 <0 1 <2.0 <2.0 <0 1 <2.0 <20 <0 1

Or 81 ug/L mg/kg N/A <10.0 6.00 <10.0 10.40 <10.0 920 <10.0 <10.0 1160 <100 <10.0 940 <10,0 <10.0 60
Cu 34 ug/L mg/kg 135 10 380 10 560 10 520 10 10 550 10 10 570 10 10 5000

Pb 46.7 ug/L mg/kg 133 <5.0 6.10 <5.0 8.90 <50 9.30 <5.0 <5.0 8.80 <50 <5,0 9,40 <5.0 <5,0 8.00

Hg 0.15 ug/L mg/kg 2 1 <0.2 <0.1 <0.2 <0.1 <0.2 <0 1 <02 <02 <0.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0 1
Ni 20.9 ug/L mg/kg 118 <5.0 5.60 <50 7.90 <5.0 5.70 <50 <5.0 890 <50 <50 660 <5.0 <5.0 6.50

Ag 1 ug/L mg/kg 2

Se No ERL ug/L mg/kg 564 <2.0 <0.5 <2.0 <0.5 <2.0 <0 5 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5 <2.0 <2.0 <0 5

Zn 150 <g/L mg/kg 927 76.9 29.0 395.0 37.6 71.8 47.3 113.0 462 47,9 1170 51 3 494 123.0 61.5 429

TOO N0ERL mg/L mg/kg N/A

Total FOB 227 ugIL ug/kg 10 <0.5 <5 0 <0.5 <5.0 <05 <5.0 <05 <05 <50 <05 <0.5 <5,0 <05 <0.5 <50

DOT 158 ug/L ug/kg 013 002 ~“ 31 002 02 002 02 002 002 020 002 002 08 002 002 02
Ohlordans 0.5 ug/L ug/kg 0.09 <0.02 <0.2 <0.02 <0.2 <0.02 <0 2 <0.02 <0.02 <0 2 <0.02 <0.02 <0.2 <0.02 <0.02 <0 2
Toxaphene No ERL ug/L ug/kg 0.21 <0.5 <5.0 <0.5 <5.0 <0.5 <5.0 <0.5 <0.5 <5.0 <0 5 <0.5 <5.0 <0.5 <0.5 <5.0
Total PAR 4,022 ug/L mg/kg N/A <2.5 <0.2 <2.5 <0.2 <2.5 <0.2 <2.5 <2.5 <0.2 <2 5 <2.5 <0 2 <2.5 <2 5 0.40

Naphthalene 160 ug/L ug/kg N/A <2.0 <50.0 <2.0 <50.0 <2.0 <500 <2.0 <2.0 <50.0 <20 <2.0 <50.0 <2.0 <2.0 <50.0
Acenaphthene 16 ug/L ag/kg N/A <2.0 <50.0 <2.0 <50.0 <2.0 <50,0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0

Fluoranthene 600 ug/L ug/kg N/A <0.5 <10.0 <0.5 <10.0 <0.5 1.3 <05 <0.5 3.3 <0.5 <0.5 <100 <0.5 <05 2.1
Benzo(a)pyrene 430 ug/L ug/kg N/A <0.5 <10.0 <0.5 <10.0 <0.5 <10.0 <05 <0.5 1 0 <05 <0.5 <10.0 <0.5 <0.5 1.3
Benzo(e)pyrene No ERL ug/L <gAg N/A

Source’ USACEDatabase



TABLE 3.2-8 )Contd)

DETECTEDPARAMETERSIN THE HISTORIC DATA
UPPERBAY

CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

CC-B-87-RF17
3/31/87
970*00

B 00-8-88-11
2/24/88
1050*00

00-8-89-01
12/19/89
550*00

00-8-89-02
12/19/89
600*00

00-8-89-03
12/19/89

650*00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Blutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment

Sand ¾ 12.74 1.18 223 8.6

Silt ¾ 61 82 73.53 40.6 46 9

Clay ¾ 24.88 25.29 37.1 445

050 mm 0 01 0.01198 0.026 0.009

Oil & Grease No ERL mg/L mg/kg N/A 2.2 <1.0 313.0 1.22 2.08 161.41

As 8.2 ug/L mg/kg 149 <2.0 <2.0 2.00 <2.0 <20 1.04 <20 <2.0 <1.0 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0

Ba No ERL ug/L mg/kg N/A

Cd 1.2 ug/L mg/kg 45.62 <2.0 <2.0 <0.1 <2.0 <2.0 <0.1 <2.0 <2.0 <01 <2.0 <20 <01 <20 <2.0 <0.1

Or 81 <g/L mg/kg N/A <10.0 <100 9.60 <10.0 <10.0 12.14 <10.0 <10.0 790 <10.0 <10.0 640 <10.0 <10.0 4.90

0< 34 ug/L mg/kg 13.5 <1.0 <1.0 5.50 5.6 3.0 4.13 <1.0 <1.0 3.20 <1 0 <1 0 4.60 <1,0 <1 0 280

Pb 467 <g/L mg/kg 133 <5.0 <50 10.60 <5.0 <5.0 10.32 <5.0 <5.0 <1.0 <5.0 <5.0 <1.0 <5.0 <5.0 <1.0

Hg 0.15 ug/L mg/kg 2.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1 <02 <0.2 <0.1 <0.2 <0.2 <0.1

Ni 209 <g/L mg/kg 118 <5.0 <5.0 8.20 45.6 49,8 5.36 <5.0 <5.0 4.10 <50 <50 4.60 <5.0 <5.0 3.50

Ag 1 ug/L mg/kg 2

Se No ERL <g/L mg/kg 564 <2.0 <2,0 <0.5 <2.0 <2.0 <1.0 <2.0 <2.0 <0.5 <2.0 <20 <0.5 <20 <2.0 <05

Zn 150 <gIL mg/kg 92.7 549.0 51 3 52.0 204 <5.0 39.84 <5.0 31.0 18.5 <5.0 290 33.0 70 26.0 23.5

TOO No ERL mg/L mg/kg N/A

Total FOB 227 ug/L ag/kg 10 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <05 <5.0 <05 <0.5 <5.0

DOT 158 <gIL <g/kg 0.13 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <002 <002 <0.2 <0.02 <0.02 <0.2

Ohlordane 0.5 ug/L <g/kg 0.09 <0.02 <0.02 <0.2 <0.02 <0,02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0 2 <0.02 <0.02 <0 2

Toxaphene No ERL ug/L <g/kg 0.21 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <05 <5.0 <0.5 <0.5 <5.0

Total PAR 4.022 ug/L mg/kg N/A <2.5 <2.5 0.20 <2.5 <2.5 <0.5 <2.5 <2.5 <0.5 <2.5 <2 5 <0 5 <2.5 <2.5 <0.5

Naphthalene 160 ug/L ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0

Acenaphthene 16 ug/L ag/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <500 <20 <20 <50.0 <20 <2.0 <50.0

Fluoranthene 600 ug/L ag/kg N/A <0.5 <0.5 1.4 <0.5 <0.5 <10.0 <0.5 <05 <10.0 <0.5 <0.5 <10.0 <0.5 <05 <100
Benzo(a)pyrene 430 ug/L ug/kg N/A <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0

Benzo(e)pyrene No ERL <g/L ag/kg N/A

Source: USAOEDatabase



TABLE 3.2-8 (Contd)

DETECTEDPARAMETERSIN THEHISTORIC DATA
UPPERBAY

CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

C 0-8-89-04
12/19/89
700*00

00-8-89-05
12/19/89
750*00

00-8-89-06
12/19/89
800*00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Blutriate Sediment Water Elutriate Sediment

Sand </< 1,5

Silt 0/< 58.7

Clay ¾ 39.8

050 mm 0008

Oil & Grease No ERL mg/L mg/kg N/A

As 82 ag/L mg/kg 149 <2.0 <2.0 <1.0 <2.0 <2,0 <1 0 <2.0 <2.0 <1.0

Ba No ERL ag/L mg/kg N/A

Cd 1 2 ug/L mg/kg 45.62 <2.0 <20 <0,1 <20 <2,0 <01 <2.0 <2.0 <0,1

Or 81 ug/L mg/kg 1100 <10,0 <10.0 7.8 <10.0 <10.0 6.20 <100 <10.0 890

0< 34 <gIL mg/kg 1627 <1.0 <1.0 3.80 <1.0 <10 270 <1.0 <1.0 4.90

Pb 46.7 <gIL mg/kg 140 <5.0 <5.0 <1.0 <50 <50 <1.0 <5.0 <50 <10

Hg 015 ug/L mg/kg 2.1 <0.2 <0.2 <0.1 <0.2 <02 <0.1 <0.2 <0.2 <0,1

Ni 20.9 <gIL mg/kg 119 <5.0 <5.0 4.70 <5.0 <5.0 3.70 <5.0 <5.0 5.50

Ag 1 ug/L mg/kg 2.3

Se No ERL ug/L mg/kg 564 <~.0 <2.0 <0.5 <2.0 <2.0 <0.5 <2.0 <2 0 <0 5

Zn 150 <gIL mg/kg 98 <5.0 20.0 35.2 <50 45.0 27.0 <5.0 22.0 456

TOO NoERL mg/L mg/kg N/A

Total P08 227 ug/L ug/kg 10 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <05 <0.5 <50

DOT 1.58 ug/L ug/kg 0.13 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2

Ohlordane 0.5 ug/L ag/kg 0 09 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2

Tosaphene NoERL ug/L ag/kg 0.21 <0.5 <0.5 <5.0 <0,5 <0.5 <5 0 <0.5 <0.5 <5.0

Total PAR 4.022 ug/L mg/kg N/A <2.5 <2.5 <0.5 <2.5 <2.5 <0.5 <2.5 <2.5 <0.5

Nsphthalene 160 <g/L ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <500 <2.0 <2.0 <500
Acenaphthene 16 <gIL <g/kg N/A <2.0 <2.0 <500 <2.0 <2.0 <50.0 <2.0 <2.0 <500

Fluoranthene 600 ug/L ug/kg N/A <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <100

Benzo(a)pyrene 430 <g/L ug/kg N/A <0,5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0
Benzo(e)pyrene No ERL ug/L ug/kg N/A

Source: USACEDatabase



TABLE 3.2-8 (Contd)

DETECTEDPARAMETERSIN THEHISTORIC DATA

UPPERBAY
CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date,

Channel Station

Texas Acute

C0-8-89-07
12/19/89
850*00

00-8-89-08
12/19/89
900+00

00-8-89-09
12/19/89
950*00

00-8-89-10
12/19/89
1000*00

00-8-89-11

12/19/89
1050*00

00-B-89-DA
12/19/89
668*00

14

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elatnate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment

Sand ¾ 6,2 1.7 0.6 16,4

Silt ¾ 83 87 1 60,1 39.3

Clay ¾ 108 11.2 39.3 443

D50 mm 0.017 0.009 0.008 0009

Oil & Grease No ERL mg/L mg/kg N/A

As 82 ug/L mg/kg 149 <20 <2.0 51.0 <2.0 <2.0 <1.0 <2.0 <20 <1.0 <20 <2.0 <1.0 <2,0 <2.0 <1.0 <20 <1.0

Ba No ERL sg/L mg/kg N/A

Od 1 2 ag/L mg/kg 45.62 <2.0 <2,0 <0,1 <2.0 <2.0 <0.1 <20 <20 <01 <2,0 <2,0 <01 <20 <20 <01 <2.0 <01

Or 81 ag/L mg/kg N/A <10.0 <10.0 7.90 <10.0 <10.0 9.90 <100 <10,0 570 <10.0 <10.0 4.50 <10.0 <10.0 4.80 <10.0 4.8

Cu 34 ug/L mg/kg 13.5 <1,0 <1 0 3.20 <1.0 <1.0 4,30 <1.0 <1 0 260 <1,0 <10 340 <1 0 <10 2.90 <1.0 280

Pb 46.7 ag/L mg/kg 133 <5.0 <5.0 <1.0 <5.0 <5.0 <1.0 05.0 <5.0 <1.0 <5.0 <5.0 <1 0 <50 <5.0 <1.0 <5.0 <1 0

Hg 0.15 ug/L mg/kg 2.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1 <0.2 <0.2 <0.1 <0.2 <0,2 <0,1 <0,2 <02 <01 <02 <0.1

Ni 20 9 ug/L mg/kg 118 <5.0 <5 0 2 50 <5.0 <5.0 6 60 <5.0 <5.0 4.00 <5.0 <5.0 3.90 <5 0 <5 0 3.50 <5,0 3.80

Ag 1 agil.. mg/kg 2

Se No ERL ag/L mg/kg 564 <2 0 <2.0 <0.5 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5 <2.0 <2.0 <0 5 <2 0 <2.0 <0.5 <2.0 <0.5

Zn 150 ag/L mg/kg 92.7 15.0 300 21.0 70.0 170 35.0 <5.0 25.0 30.2 <5,0 30.0 37,5 34.0 20.0 31 8 <5.0 23.2

TOO No ERL mgIL mg/kg N/A

Total FOB 227 agIL ag/kg 10 <05 <05 <5.0 <0.5 <05 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5,0 <05 <0.5 <5.0 <0.5 <5.0

DDT 1 58 ug/L ag/kg 0.13 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <002 <0.02 <0.2 <0.02 <0.2

Ohlordaxe 0 5 <gIL ug/kg 0.09 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0 02 <0.02 <0.2 <0.02 <02

Toxaphene No ERL ugIL ug/kg 0.21 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <05 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <50

Total PAR 4,022 ugIL mg/kg N/A <2 5 <2 5 <0.5 <2.5 <2.5 <0.5 <2,5 <2.5 <0.5 <2 5 <2.5 <0.5 <2.5 <2.5 <0 5 <5.0 <0.5

Naphthalene 160 ug/L ag/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <20 <2.0 <50.0 <2.0 <500

Acenaphthene 16 ugIL ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2 0 <2 0 <50.0 <2 0 <50.0

Fluoranthene 600 ag/L ag/kg N/A <0.5 <05 <10.0 <0.5 <05 <10.0 <0.5 <05 <10.0 <0.5 <05 <100 <05 <0.5 <10.0 <0.5 <100

Benzo(a)pyrene 430 agIL ag/kg N/A <0.5 <0.5 <10.0 <05 <0.5 <10.0 <05 <05 <10.0 <0.5 <05 <10.0 <05 <05 <10.0 <0.5 <100

Benzo(e)pyrene No ERL <gIL <9/kg N/A

Source. USAOE Database.



TABLE 3.2-8 (Contd)

DETECTEDPARAMETERSIN THE HISTORIC DATA

UPPERBAY
CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station’
Date,

Channel Station,

Texas Acute

CC-8-89-DA1
12/19/89

775+00

5 CC-B-89-OA
12/19/89

838*00

16 00-B-89-DA
12/19/89
927*00

17 CC-8-89-REF
12/19/89
668*00

14 CC-8-89-REF
12/19/89
775*00

15 00-8-89-REF16
12/19/89

838*00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Blutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutnate Sediment Water Elutriate Sediment Water Elutriate Sediment

Sand 0/~ 29 7 30.5 44.6 55.9 32.9 41 6

Silt ¾ 272 30 26.4 21.5 21,9 19

Clay ¾ 43.1 39.5 29 22.6 45.2 39.4

D50 mm 0.011 0.025 0.061 0 094 0.011 0 043

Oil & Grease No ERL mg/L mg/kg N/A

As 8.2 ug/L mg/kg 149 <2.0 <1 0 <2.0 <1.0 <2.0 <1.0 <2.0 <20 <1.0 <20 <20 <1.0 <2.0 <2.0 <1 0

Ba No BRL ag/L mg/kg N/A

Cd 1 2 ug/L mg/kg 4562 <2.0 <01 <2.0 <0.1 <2,0 <0.1 <20 <20 <01 <20 <20 <0.1 <2.0 <20 <01

Cr 81 agIL mg/kg N/A <10.0 880 <10.0 11.70 <10.0 <1.0 <100 <100 <1.0 <10.0 <10.0 7.20 <100 <100 820

0< 34 ag/L mg/kg 135 10 530 10 450 10 10 10 10 10 10 10 450 10 10 4000

Pb 467 ugIL mg/kg 133 <50 <1.0 <5.0 <1.0 <5.0 <1.0 <5.0 <5.0 <1 0 <5.0 <50 <1 0 <50 <5.0 <1.0

Rg 015 ug/L mg/kg 2.1 <02 <0.1 <0.2 <0.1 <02 <0.1 <0.2 <0.2 <0.1 <02 <0.2 <0.1 <0.2 <0.2 <01

Ni 209 ugIL mg/kg 118 <5.0 520 <50 3.60 <5.0 330 <50 <5.0 4.10 <5.0 <5.0 340 <50 <5.0 6.30

Ag 1 ugIL mg/kg 2

Se No ERL ugIL mg/kg 564 <2.0 <0.5 <2.0 <0.5 <2.0 <0.5 <2.0 <2.0 <0.5 <2 0 <2.0 <0 5 <2 0 <2.0 <0.5

Zn 150 ugIL mg/kg 92.7 <5.0 46.6 <5.0 311 <50 9.7 <5.0 200 23.6 <50 20.0 37.5 <5.0 27.0 320

TOO No ERL mgIL mg/kg N/A

Total FOB 227 ag/L ag/kg 10 <0.5 <50 <0.5 <5.0 <05 <5.0 <0.5 <0.5 <5.0 <05 <0.5 <5.0 <0.5 <0.5 <5.0

DOT 1.58 agIL ug/kg 0.13 <0.02 <0.2 <0.02 <0.2 <0.02 <0.2 <0.02 <002 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2

Chlordane 0 5 ag/L ug/kg 0.09 <0.02 <0.2 <0.02 <0.2 <0.02 <0.2 <0.02 <0.02 <0.2 0 05 <0.02 <0 2 0.09 <0 02 <0 2

Toxaphene No ERL <gIL ug/kg 0.21 <0 5 <5.0 <0.5 <5.0 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0

Total PAR 4,022 <gIL mg/kg N/A <5.0 <0.5 <5.0 <0.5 <5.0 <0.5 <5.0 <5.0 <0.5 <5 0 <5.0 <0.5 <5.0 <5.0 <0.5

Naphthalene 160 <gIL ag/kg N/A <2.0 <50,0 <2.0 <50.0 <2.0 <50.0 <2 0 <2 0 <50.0 <2 0 <2.0 <50.0 <2 0 <2.0 <50 0

Acenaprithene 16 <gIL ag/kg N/A <2.0 <50.0 <20 <50.0 <2.0 <50.0 <2.0 <20 <50.0 <20 <2.0 <50.0 <2.0 <20 <50.0

Fluoranthene 600 <gIL ug/kg N/A <0.5 <10.0 <05 <100 <05 <10.0 <0.5 <0.5 <10.0 <05 <0.5 <10.0 <05 <0.5 <10.0

Benzo(a)pyrene 430 <gIL ag/kg N/A <05 <10.0 <0.5 <10.0 <05 <10.0 <0.5 <05 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 <10.0

Benzo(e)pyrene No ERL ug/L ag/kg N/A

Source, USACE Database



TABLE 3.2-8 )Contd)

DETECTEDPARAMETERSIN THEHISTORIC DATA
UPPERBAY

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station.
Date:

Channel Station:

Texas Acute

CC-B-89-REF1
12/19/89
927*00

7 00-8-91-11
8/22/91

1050*00

00-8-94-11
3/16/94
1050*00

00-8-95-01
1/12/95
550*00

00-8-95-02
1/12/95
600*00

00-8-95-03
1112/95
650*00

Media Media Manne Water
Parameter ERL Unit Unit Quality Standard Water Elutnate Sediment Water Elutnate Sediment Water Elatriate Sediment Water Elutriate Sediment Water Blutnate Sediment Water Elutriate Sediment

Sand ¾ 11.4 33,3 38.8 358 19.7 171
Silt ¾ 345 38.1 165 581 556 618
Clay ¾ 54 1 28.6 44.7 6.1 247 211
050 mm 0.003 0 056 0.009 0.068 0.049 0.056

Oil & Grease NoERL mg/L mg/kg N/A

As 8.2 agIL mg/kg 149 <2.0 <2.0 <1 0 <2.0 <2,0 <1.0 1.4 <1.0 <0.50 <1 0 <1.0 <0.10 <1.0 <1.0 <0.10 <1.0 <1 0 <010
Ba NoERL ug/L mg/kg N/A 40.2 102.3 284.0 42.7 754 3098 423 584 236,7 44.1 68.2 2409
Cd 12 sg/L mg/kg 45.62 <2.0 <2.0 <01 <2.0 <20 <0.10 <010 <010 <0.50 <0.10 <0.10 <010 <010 <010 <0.10 <0.10 <0.10 <010
Cr 81 ug/L mg/kg N/A <10.0 <10,0 9.60 <10,0 <10.0 5.50 3.0 6.6 1670 <1.0 <10 1910 <1 0 <1.0 18.12 <1.0 <1.0 17.70
Ca 34 ugIL mg/kg 135 <10 <1.0 530 <1 0 19 2.50 48 <1.0 1360 <10 <1.0 9.08 <1.0 <10 9.85 <1.0 <1.0 10.53
Pb 46.7 ugIL mg/kg 133 <5.0 <5.0 <1.0 <5.0 <5.0 5.30 <1 0 <1.0 13.70 <1.0 <1.0 707 <1.0 <1 0 7.34 <1 0 <1 0 8.29
Rg 0.15 ugIL mg/kg 2.1 <0.2 <0.2 <0.1 <02 <0.2 <0.1 <02 <0.2 <0.05 <0.2 <0.2 <0.02 <02 <0.2 <0.02 <0.2 <0.2 <0.02
Ni 20.9 <gIL mg/kg 118 <5.0 <5.0 5.60 <5.0 <50 2.70 <1.0 <1.0 10.40 <1 0 <1 0 1037 <1.0 <1.0 10.08 <1.0 <10 1034
Ag 1 ug/L mg/kg 2 <1.0 <1.0 <0.50 <1 0 <1.0 <010 <10 <1.0 <0.10 <1.0 <1 0 <010
Se No ERL ugIL mg/kg 564 <2.0 <2.0 <0.5 <2.0 <20 <0.5 <2.0 <2.0 <1.00 <20 <2.0 <020 <20 <2.0 <0.20 <2.0 <2.0 <0.20
Zn 150 ag/L mg/kg 92.7 <5,0 <5.0 49.0 14.0 30.0 15.9 <1 0 <1.0 99.1 <1.0 <1.0 66.39 <10 <1.0 7116 <1.0 <1.0 78.49
TOO No ERL mg/L mg/kg N/A 10.60 14.20 <100 7.40 8.95 210.0 10.85 17.20 221.0 1110 1760 446.0 10.70 11 80 208.0
Total FOB 227 ug/L ug/kg 10 <0.5 <0.5 <5.0 <05 <0.5 <5.0 <050 <0.50 <150 <0.50 <050 <5.0 <050 <0.50 <5.0 <0.50 <0.50 <5.0
DDT 1 58 ug/L ug/kg 013 <002 <0.02 <0.2 <0.02 <002 <0.2 <0.12 <0.12 <30.0 <0.12 <0.12 <10.0 <0.12 <0.12 <10.0 <0.12 <012 <10.0
Ohlordane 0.5 ug/L ag/kg 0.09 <002 <0.02 <02 <0.02 <0.02 <0.2 <0 14 <0 14 <30.0 <0 14 <0.14 <100 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0
Toxaphene No ERL agIL ag/kg 0.21 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.50 <0.50 <150.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <500
Total PAR 4,022 <gIL mg/kg N/A <5.0 <5.0 <0.5 <5.0 <5.0 <0.5 <500 <5.00 <1.50 <5.00 <5.00 <0.50 <500 <500 <0.50 <5.00 <5.00 <0.50
Naphthalene 160 ugIL ug/kg N/A <2.0 <2.0 <50.0 <2.0 <20 <50.0 <2.0 <2.0 <90.0 <2.0 <2.0 <300 <20 <2.0 <300 <2.0 <2.0 <300
Acenaphthene 16 ugIL ug/kg N/A <2.0 <20 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <90.0 <2.0 <2.0 <30.0 <2.0 <2.0 <30.0 <2.0 <2.0 <30.0
Flsoranthene 600 ug/L ug/kg N/A <0.5 <0.5 <10.0 <05 <0.5 <10.0 <050 <0.50 <90.0 <0.50 <0.50 <30.0 <0.50 <050 <30.0 <0.50 <0.50 <30.0
Benzo(a)pyrene 430 ugIL ug/kg N/A <0.5 <0.5 <10.0 <05 <0.5 <10.0 <0.50 <0.50 <90.0 <0.50 <0.50 <30.0 <0.50 <0.50 <30.0 <0.50 <0.50 <30.0
Benzo(e)pyrene No ERL ag/L <9/kg N/A <0 50 <0.50 <90.0 <0.50 <0.50 <30.0 <0 50 <0.50 <30.0 <0.50 <0.50 <30.0
Source’ USAOB Database.



TABLE 3.2-8 (Contd)

DETECTEDPARAMETERSIN THE HISTORIC DATA
UPPERBAY

CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station,
Date,

Channel Station,

Texas Acute

00-8-95-04
1/12/95
700+00

00-8-95-05
1/12/95
750*00

00-8-95-06
1/12/95
800*00

00-8-95-07
1/12/95
850<00

00-8-95-08
1/12/95
900*00

Media Media Marine Water
Parameter BRL Unit Unit Quality Standard Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutnate Sediment Water Blutriate Sediment

Sand ¾ 5,4 12 8.4 134 125

Silt ¾ 77.7 55.1 69 657 76.7

Clay ¾ 16.9 32.9 226 209 10,8

050 mm 0.055 0 053 0 046 0.053 0 055

Oil & Grease No ERL mg/L mg/kg NIA

As 82 <gIL mg/kg 149 <1.0 <1.0 <0.10 <1,0 <1 0 <010 <1.0 <1.0 <0.10 <1 0 <1 0 <010 <1.0 <1 0 <010

Ba No ERL ugIL mg/kg N/A 48.2 192.0 1732 487 63.0 408.9 56.9 59.9 2470 542 69.3 226.9 524 438 1 2691

Cd 1 2 <gIL mg/kg 45.62 <0.10 <0.10 <0.10 <0.10 <010 <0.10 <0.10 <0.10 <010 <010 <0.10 <0.10 <0.10 <0.10 <0.10

Or 81 <gIL mg/kg N/A <1.0 <1.0 10.82 <1.0 <1 0 37.00 <1.0 <1 0 17.10 <1 0 <1.0 1551 <10 <1 0 18.60

Cu 34 <gIL mg/kg 13.5 <1 0 <1.0 7.24 <1.0 <1.0 1813 <1.0 <1.0 10.08 <1 0 <1 0 10.42 <1.0 <1 0 1095

Pb 467 ugIL mg/kg 133 <1.0 <1.0 7.20 <1.0 <1.0 20.67 <1.0 <1.0 11.77 <1.0 <1 0 10.06 <1.0 <1.0 10.36

Hg 015 <gIL mg/kg 2.1 <02 <0.2 <002 <0.2 <0.2 <0.02 <0.2 <0.2 <0.02 <02 <02 <0.02 <0.2 <0.2 <002

Ni 209 ug/L mg/kg 118 10 10 743 10 10 20Q2 10 10 1145 10 10 1009 10 10 1076

Ag 1 <gIL mg/kg 2 <10 <1.0 <010 <1.0 <1.0 <0.10 <1.0 <1.0 <010 <1.0 <1 0 <0.10 <1.0 <1.0 <0.10

Se No ERL <gIL mg/kg 564 <2.0 <2.0 <0.20 <2.0 <20 00.20 <2.0 <2.0 <0.20 <2.0 <2.0 <0.20 <2.0 <2.0 <0.20

Zn 150 ugIL mg/kg 927 10 10 5096 10 10 1579 10 10 8125 10 10 8030 10 10 9273

TOO No ERL mg/k mg/kg N/A 12.85 13.65 1730 14.70 7.80 354.0 6.75 6 10 214.0 8.45 9.95 213.0 885 20.90 265.0

Total FOB 227 ugIL ag/kg 10 <0.50 <0.50 <5.0 <0.50 <0.50 <5.0 <0.50 <050 <5.0 <0.50 <0.50 05,0 <0.50 <0.50 <5.0

DOT 1.58 ug/L ug/kg 013 <0.12 <0.12 <10.0 <0.12 <012 <10.0 <0.12 <0.12 <10.0 <0.12 <0.12 <10.0 <0.12 <0.12 <10.0

Ohlordane 05 agIL ug/kg 0.09 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0 14 <0.14 <10.0

Toxaphene No ERL <gIL <9/kg 0.21 <0.50 <0.50 <50.0 <0.50 <0,50 <50.0 <0.50 <0.50 <50.0 <0 50 <0.50 <50.0 <0.50 <0.50 <50.0
TotalPAR 4.022 <gIL mg/kg N/A <5.00 <5.00 <0.50 <5.00 <5.00 <0.50 <5.00 <5.00 <0.50 <5 00 <5.00 <0.50 <5.00 <5 00 <0.50

Naphthalene 160 <gIL ag/kg N/A <2.0 <2.0 <30.0 <2.0 <2,0 <30.0 <2.0 <2.0 <30.0 <2.0 <2.0 <30.0 <2.0 <2.0 <30.0

Acenaphlhene 16 <gIL ug/kg N/A <2.0 <2.0 <30.0 <2.0 <2.0 <30.0 <2.0 <2.0 <30.0 <2.0 <2.0 <300 <2.0 <20 <30.0

Fluoranthene 600 ugIL ag/kg N/A <0.50 <0.50 <30.0 <0.50 <0.50 <30 0 <0.50 <0.50 <30.0 <0 50 <0 50 <30 0 <0.50 <0.50 <30 0

Benzo(a)pyrene 430 ugIL ag/kg N/A <0.50 <0.50 <30.0 <0.50 <0 50 <30.0 <0.50 <0 50 <30.0 <0.50 <0.50 <30 0 <0.50 <0.50 <30.0

Benzo(e)pyrene No ERL ugIL ag/kg N/A <0 50 <0.50 <30.0 <0.50 <0.50 <30.0 <0.50 <0.50 <30.0 <0.50 <0.50 <30.0 <0.50 <0.50 <30.0

Source, USACE Database.



TABLE 3.2-8 (Contd)

DETECTEDPARAMETERSIN THE HISTORIC DATA

UPPERBAY
CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

ChannelStation:

Texas Acute

00-8-95-09
1/12/95
950*00

00-8-95-10
1/12/95

1000+00

00-8-95-11
1/12/95

1050*00

Media Media Marine Water
Parameter BRL Unit Unit Quality Standard Water Elutriate Sediment Water Elatriate Sediment Water Elutriate Sediment

Sand ¾ 10.3 2.4 11 7

Silt ¾ 79.7 72.3 57 9

Clay ¾ 10 25.3 30.4

050 mm 0047 0.044 0.056

Oil & Grease No ERL mg/L mg/kg N/A

As 82 ugIL mg/kg 149 <10 <1.0 <0.10 <1.0 <1.0 <0.10 <1.0 <1.0 <010

Ba No ERL ugIL mg/kg N/A 51 2 590 2528 503 64.9 2645 520 146.2 2604

Cd 1 2 ug/L mg/kg 4562 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0,10

Or 81 ugIL mg/kg N/A <1.0 <1 0 21.53 <1.0 <1.0 1723 <1.0 <1.0 1701

0< 34 ug/L mg/kg 13.5 <1.0 <1 0 11.13 <1.0 <1.0 11.04 <1.0 <1.0 1165

Pb 467 ugIL mg/kg 133 <10 <10 12.16 <1.0 <1.0 11.58 <1.0 <10 13.10

Hg 015 <gIL mg/kg 2.1 <02 <0.2 <0.02 <0.2 <02 <0.02 <02 <0.2 <002

Ni 20.9 <gIL mg/kg 118 <1.0 <1 0 11.54 <10 <1.0 10.14 <1.0 <1.0 10.17

Ag 1 <gIL mg/kg 2 <1.0 <1 0 <010 <1.0 <1.0 <0.10 <1.0 <10 <010

Se No ERL ug/L mg/kg 564 <2.0 <2.0 <0 20 <2.0 <2 0 <0.20 <2.0 <2 0 <0.20

Zn 150 ugIL mg/kg 92.7 <1.0 <1.0 98.33 <1.0 <1.0 94.16 <1.0 <1.0 9985

TOO No ERL mg/L mg/kg N/A 11.25 11.65 237.0 13.00 12.60 315.0 12.55 15.30 189.0

Total POE 227 ugIL ag/kg 10 <0.50 <0.50 <5.0 <0.50 <0.50 <5.0 <0.50 <0.50 <50

DOT 1 58 agIL ag/kg 0.13 <0.12 <0.12 <10.0 <0.12 <0.12 <10.0 <0.12 <0.12 <10.0

Ohlordane 0.5 agIL ug/kg 009 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0 14 <10.0

Toxaphene No ERL <gIL ug/kg 0.21 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0

Total PAR 4,022 <gIL mg/kg N/A <5.00 <5,00 <0.50 <5.00 <5.00 <0.50 <5.00 <5.00 <0.50

Naphthalene 160 <gIL ug/kg N/A <2.0 <20 <30.0 <20 <2.0 <30.0 <2.0 <2.0 <300

Acenaphthene 16 ugIL ug/kg N/A <2.0 <2.0 <30.0 <2.0 <20 <30.0 <2.0 <2.0 <30.0

Fluoranthene 600 ugIL ug/kg N/A <0.50 <0.50 <30 0 <0.50 <0.50 <30.0 <0.50 <0 50 <30.0

Benzs(a)pyrene 430 ug/L ag/kg N/A <0.50 <0.50 <30.0 <0.50 <0.50 <30.0 <0.50 <0.50 <30 0

Benzo~e)pyrene No ERL ugIL ag/kg N/A <0.50 <0.50 <30.0 <0.50 <0.50 <30.0 <0.50 <0.50 <30.0

Source’ USACE Database.



TABLE 3.2-8 (Contd)

DETECTEDPARAMETERSIN THEHISTORIC DATA
UPPERBAY

CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station,
Date:

Channel Station

Texas Acute

CC-B-95-OA1
1/12/95
668<00

4 CC-8-95-DA
1/12/95
775*00

15 CC-8-95-Ref
1/12195
668*00

14 CC-8-95-Ref
1/12195
775*00

15 00-8-97-11
11/13/97
1050<00

00-8-98-01
7/17/98
550*00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutnate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutnate Sediment Water Elutriate Sediment Water Elatriate Sediment

Sand ¾ 75.00 79 00 59.50 67 90 3.50 27 20

Silt 0/~ 23.10 18.00 36.40 27.70 1700 24.90

Clay 0/< 1 90 300 4.10 4.40 79.50 4790

D50 mm 0.16 024 0.57 0.95 0.004 0.008

Oil & Grease No ERL mg/L mg/kg N/A

As 82 ug/L mg/kg 149 <10 <010 <1.0 <0.10 <1.0 <1.0 <0.10 <10 <10 <0.10 <10 <1.0 5.66 <1.0 <1.0 292

Ba No ERL ugIL mg/kg N/A 469 2138 50.7 104.2 458 58.2 151.4 539 525 221.1 499 60.1 2940 66.0 726 271

Cd 12 ug/L mg/kg 4562 01 010 01 010 01 010 010 01 010 010 01 010 364 01 010 010

Cr 81 ugIL mg/kg N/A <1.0 869 <1.0 468 <10 <1.0 8.04 <1 0 <1 0 12.39 16 <1.0 232 <1.0 <1.0 1310

Cu 34 ug/L mg/kg 13.5 <1.0 5.02 <1.0 3.86 <1.0 <1.0 5.55 <1 0 <1.0 9.53 19 <10 13.3 <1.00 ‘ 1.22 894
Pb 467 <gIL mg/kg 133 <1.0 4.46 <1.0 478 <1 0 <1.0 2.61 <1.0 <1 0 5.62 <1.0 <1.0 12.1 <1.0 <10 524

Hg 0 15 ugIL mg/kg 2.1 <0.2 <0.02 <0.2 <0.02 <0.2 <0.2 <0.02 <0.2 <0.2 <0.02 <02 <0.2 <0.02 <0.2 <0.2 0.05

Ni 20.9 <gIL mg/kg 118 <1.0 475 <1.0 2.88 <10 <1.0 4.32 <1.0 <10 6.80 <1.0 <10 12.90 <1.0 <1.0 711

Ag 1 ugIL mg/kg 2 <1.0 <0.10 <1.0 <0.10 <1.0 <1.0 <0.10 <1.0 <1 0 <0.10 <1.0 <1.0 <0.10 <1.0 <1.0 <0.10

Se No BRL ugIL mg/kg 564 <2.0 <0.20 <2.0 <0.20 <20 <2.0 <0.20 <20 <20 <0.20 <1 0 <1 0 <0.20 <1 0 <1 0 0.47

Zn 150 ugIL mg/kg 92.7 <10 35.74 <1.0 23.15 <1 0 <1 0 3789 <1.0 <1 0 6837 2.4 <1.0 101 0 13.3 3.6 501

TOO No ERL mg/L mg/kg N/A 895 147.0 5.10 118.0 16.60 14.50 118.0 10.40 1625 130.0 <100 <100 69.8 <1.00 2.27 10100

Total P08 227 ug/L ug/kg 10 <050 <5.0 <0.50 <5.0 <050 <0.50 <5.0 <0.50 <0.50 <5.0 <0.01 <0.01 <1.00 <0.01 <0.01 <1 00

DOT 1 58 ug/L ug/kg 0.13 <0 12 <10.0 <0.12 <10.0 <0.12 <0.12 <10.0 <0.12 <0.12 <10.0 <0 10 <0.10 <10.0 <0.10 <0.10 <10.0

Ohlordane 0.5 sg/L ag/kg 0.09 <0 14 <10.0 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0

Toxaphene No ERL ug/L ag/kg 0.21 <0 50 <50.0 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0 50 <0.50 <50.0 <0.50 <0.50 <50.0

Total PAR 4,022 ugIL mg/kg N/A <5 00 <0.50 <5.00 <0.50 <5.00 <5.00 <0.50 <5.00 <5 00 <0.50 <5 00 <5.00 <0.50 <5.00 <5 00 <0.50

Naphthalene 160 ugIL <9/kg N/A <2.0 <30.0 <2.0 <30.0 <2.0 <2.0 <30.0 <20 <2.0 <300 <2.00 <2.0 <20.0 <2.00 <2.0 <20.0

Acenaphthene 16 ug/L ug/kg N/A <2.0 <30.0 <2.0 <30.0 <2.0 <2.0 <30.0 <2.0 <20 <30.0 <2.00 <2.0 <200 <2.00 <2.0 <20.0

Fluoranthexe 600 ugIL ug/kg N/A <0 50 <30.0 <0.50 . <30.0 <0 50 <0.50 <30.0 <0.50 <0.50 <30.0 <0.50 <0.50 <20.0 <0.50 <0 50 <20.0

Benzo(a)pyrene 430 ag/L ug/kg N/A <0.50 <30.0 <0.50 <30.0 <0.50 <0 50 <30.0 <0 50 <0 50 <30.0 <0 50 <0.50 <20.0 <0.50 <0 50 <20.0

Benzo(e)pyrene No ERL ug/L ug/kg N/A <0.50 <30.0 <0.50 <30.0 <0.50 <0 50 <30.0 <0 50 <0.50 <30.0 <0.50 <0.50 <20.0 <0.50 <0 50 <20.0

Total Petrol HO No ERL ag/L mg/kg N/A <100 150 <5.00

Total Volatile Sol No ERL ¾ N/A 1.45

Total Sulfides No ERL mg/L mg/kg N/A 1290

Ammonia No ERL mg/L mg/kg N/A 0.06 1.18 7380

Source, USAOB Database.



TABLE 3.2-8 (Contd)

DETECTED PARAMETERS IN THE HISTORIC DATA
UPPER BAY

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station,
Date:

Channel Station:

Texas Acute

C 0-8-98-02
7/17/98
600*00

00-8-98-03
7117/98
650+00

00-8-88-04
7/17/98
700*00

00-8-98-05
7/17/98
750*00

00-8-98-06
7/17/98
800*00

C 0-8-98-07
7/17/98
850*00

Media Media Manne Water
Parameter ERL Unit Unit Quality Standard Water Elatnate Sediment Water Blutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Blutriate Sediment

Sand ¾ 11 80 5.40 1 65 1 80 2.30 1.30

Silt ¾ 20.20 8.20 15.90 18.10 16.60 1390

Clay ¾ 68.00 86.40 82.45 80.10 8110 84.80

050 mm 0.003 0.002 0.002 0.002 0.002 0.002

Oil & Grease No ERL mgIL mg/kg N/A

As 82 ag/L mg/kg 149 <1.0 <1.0 3.66 <1.0 <1.0 3.45 <1.0 <1.0 4.21 <10 <1.0 4.86 <10 <1.0 5,43 <1.0 <1.0 4.10

Ba No ERL ag/L mg/kg N/A 675 72.0 233 656 69.1 153 73.1 723 261 71 2 957 260 712 2150 249 72.5 108.0 253

Cd 12 ag/L mg/kg 4562 <01 <0.10 <0.10 <0.1 <0.10 <0.10 <0.1 <0.10 0.18 <0.1 <0.10 033 <01 <0,10 <0.10 <01 <0.10 038

Cr 81 <gIL mg/kg N/A <1.0 <1.0 13.40 <1.0 <1.0 8.74 <1.0 <1.0 15.85 <1.0 <1.0 14.60 <1.0 <1.0 15.70 <1.0 <1.0 1410

Ca 34 ag/L mg/kg 13.5 <1.00 <1.0 10.50 <1.00 <1.0 7.64 <1.00 <1.0 11.00 <1.00 <1.0 10.30 <1.00 <1.0 11.80 <1.00 <1 0 10.60

Pb 467 ag/L mg/kg 133 <1 0 <1.0 5.39 <1.0 <1.0 4.26 <1.0 <1 0 6.17 <1 0 <1.0 6.26 <1.0 <1.0 6.64 <1.0 <1.0 6.09

Rg 0.15 ag/L mg/kg 21 <02 0.22 0.05 <0.2 <0.2 0.05 <0.2 <0.2 0.04 <02 <0.2 009 <0.2 <0.2 004 <0.2 <02 0.11

Ni 209 ag/L mg/kg 118 <1 0 <1.0 7.52 <1.0 <1.0 4.73 <1 0 <1 0 8.69 <1 0 <1 0 7.44 <1.0 <1.0 945 <1.0 <1.0 870

Ag 1 agIL mg/kg 2 <1.0 <10 <0.10 <1.0 <10 <0.10 <1.0 <1.0 <0.10 <1 0 <1.0 <0.10 <1.0 <10 <0.10 <1.0 <1 0 <0.10

Se No ERL agIL mg/kg 564 <1 0 <10 <0.20 <1.0 <1.0 <020 <1 0 <1 0 <020 <1 0 <1 0 <020 <1.0 <1.0 <0.20 <1.0 <1 0 <020

Zn 150 ag/L mg/kg 92.7 111 54 54.9 13.1 2.7 39.3 142 4 1 68.2 9.6 5.0 65.8 15.8 4,4 62.8 167 40 684

TOO No ERL mg/L mg/kg N/A <1.00 <1.00 9460 <1.00 <1.00 10400 <100 <1.00 7370 <1.00 <1 00 11300 <1.00 <1.00 11300 <1.00 <100 17200

Total FOB 227 ug/L ag/kg 10 <001 <0.01 <1.00 <001 <0.01 <1.00 <0.01 <0.01 <1.00 <0.01 <0.01 <1.00 <0.01 <001 <1.00 <0.01 <001 <1.00

DOT 1.58 ugIL ag/kg 0.13 <0.10 <010 <10.0 <0.10 <0.10 <10.0 <0.10 <0.10 <10.0 <0.10 <0.10 <10.0 <0.10 <0.10 <10.0 <0,10 <0.10 <100

Ohlordane 0.5 ugIL ug/kg 0.09 <014 <0.14 <10,0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0

Toxaphene No ERL <gIL <9/kg 0.21 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50 0

Total PAR 4,022 ug/L mg/kg N/A <5.00 <5.00 <0.50 <5.00 <5.00 <0.50 <5,00 <5.00 <0.50 <5.00 <5 00 <0.50 <5.00 <5.00 <0 50 <5.00 <5.00 <0.50

Naphthalene 160 ug/L ug/kg N/A <200 <2.0 <20.0 <2.00 <2.0 <20.0 <2.00 <2.0 <20,0 <200 <2.0 <20.0 <2.00 <2.0 <20.0 <2.00 <20 <20.0

Acenaphthene 16 agIL ug/kg N/A <2.00 <2.0 <20.0 <2.00 <2.0 <20.0 <2.00 <2.0 <20.0 <2.00 <2.0 <200 <2.00 <2.0 <20.0 <2.00 <20 <20.0

Fluoranthene 600 agIL ag/kg N/A <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0 50 <20.0 <0.50 <0.50 <20 0 <0.50 <0.50 <20.0

Benzo(a)pyrene 430 agIL ag/kg N/A <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0 50 <0.50 <20 0 <0.50 <0.50 <20 0 <0.50 <0.50 <20.0

Benzo(e)pyrene No ERL <gIL ag/kg N/A <0 50 <0.50 <20 0 <0.50 <0 50 <20.0 <0.50 <0 50 <20.0 <0.50 <0.50 <20 0 <0.50 <0.50 <20 0 <0.50 <0.50 <20.0

TotalPetrolRC N0ERL ugIL mg/kg N/A <100 150 3950 <100 220 <500 <100 <100 30.90 <100 <100 19.30 <100 120 <5.00 <100 <100 <5.00

Total Volatile Sol No BRL ¾ N/A 1 56 1.75 1.67 1.81 1.66 1.83

Total Sulfides No ERL mgIL mg/kg N/A 17.5 37.0 116.0 32.1 278.0 21 2

Ammonia No ERL mg/L mg/kg N/A 0.06 0.57 19.00 0.05 0.45 26.50 0.03 <003 21.35 <0.03 1 80 5.64 0.04 2.61 96.80 <0.03 0.75 24.80

Source: USACE Database



TABLE 3.2-8 (Contd)

DETECTED PARAMETERS IN THE HISTORIC DATA
UPPERBAY

CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station’
Date

Channel Station

Texas Acute

C 0-8-98-08
7/17/98
900*00

00-8-98-09
7/17198
950*00

00-8-98-10
7/17/98

1000*00

00-8-98-11
7/17/98
1050*00

CC-8-98-PA
7/17/98
668*00

14 CC-8-98-PA
7/17/98
775*00

15

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutnate Sediment Water Elutnate Sediment Water Elutnate Sediment

Sand ¾ 1.10 210 1.60 0.70 307 14.4

Silt ¾ 12.90 29.80 2060 1280 23.8 46.1

Clay o/~ 86.00 68.10 77.80 86.50 455 395

050 mm 0.002 0002 0.002 0002 0016 0.032

Oil & Grease No ERL mgIL mg/kg N/A

As 8,2 ag/L mg/kg 149 <1 0 <1.0 4.78 <1.0 <1.0 4.45 <1.0 <1.0 4.84 <1.0 <1 0 461 <1.00 347 <1.00 4.83

Ba No ERL ag/L mg/kg N/A 69.9 159.0 302 76.3 123.0 259 763 247.0 244 805 279.0 279 73.3 185 70.1 221

Cd 1 2 ag/L mg/kg 456< 0 1 0 10 039 0 1 0 10 045 0 1 0 10 404 0 1 0 10 059 0 10 020 0 10 023

Cr 81 ag/L mg/kg N/A <10 <1.0 16.30 <1.0 <1.0 14.10 <1.0 <1.0 1340 <1.0 <1.0 1780 <1.0 9.57 <1.0 1000

Cs 34 ugIL mg/kg 135 01 00 <1.0 10.50 <1.00 <1.0 10.20 <1 00 2.08 9.66 <1.00 <1.0 1380 <1 00 7.76 <1 00 8.06

Pb 467 ug/L mg/kg 133 <1 0 <1,0 729 <1.0 <1.0 629 <1.0 <1.0 6.00 <1 0 <1.0 7.58 <1.0 3.87 <1.0 4.15

Hg 0.15 ugIL mg/kg 2.1 <0.2 <0.2 0.11 <02 <02 0.13 <0.2 <0.2 0.10 <0.2 <0.2 0.13 <0.20 003 <020 0.06

Ni 209 <gIL mg/kg 118 <1.0 <1.0 7.65 <10 <10 8.10 <1.0 <1.0 817 <10 <10 946 <1.00 6.14 <100 5.19

Ag 1 ug/L mg/kg 2 <1 0 <1.0 <0.10 <1.0 <1 0 <0.10 <10 <1.0 <010 <1.0 <1.0 <0.10 <1.00 <0.10 <1.00 <0.10

Se No ERL <gIL mg/kg 564 <1 0 <1.0 <020 <1.0 <1 0 <0.20 <1.0 <1.0 <0.20 <1.0 <1 0 <0.20 <1.00 <0.20 <1.00 <0.20

Zn 150 ug/L mg/kg 927 7.5 32 72.7 13.0 3.1 74.7 8.3 4.3 69.0 12.1 3.4 97.6 182 404 16.1 473

TOO No ERL mg/L mg/kg N/A <1.00 <1,00 18100 <1.00 <1.00 4990 <1 00 <1.00 12200 <1 00 <1 00 5360 <1.00 5270 <1,00 5440

Total POE 227 ugIL ug/kg 10 <001 <0.01 <1.00 <0.01 <0.01 <1.00 <0.01 <001 <1.00 <0.01 <001 <1.00 <001 <1 00 <0.01 <1.00

DOT 1 58 ug/L ug/kg 0.13 <010 <0.10 <10.0 <0.10 <0.10 <10.0 <0.10 <0.10 <100 <0.10 <0.10 <10.0 <0.10 <10.0 <010 <100
Ohlordane 05 ag/L ag/kg 0.09 <0 14 <0.14 <10.0 <0.14 <0 14 <10.0 <0 14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <10.0 <0.14 <100

Tosaphene No BRL ag/L ag/kg 0.21 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0 50 <0.50 <50.0 <0.50 <0 50 <50.0 <0 50 <50 0 <0.50 <50.0

Total PAR 4.022 <gIL mg/kg N/A <5 00 <5.00 <0.50 <5.00 <5.00 <0.50 <5.00 <5.00 <0.50 <5.00 <5.00 <0.50 <5.00 <0.50 <5.00 <0.50

Naphthalene 160 ug/L ug/kg N/A <200 <2,0 <20.0 <2.00 <2.0 <20.0 <2.00 <2.0 <20.0 <2.00 <2.0 <20.0 <2.00 <20.0 <2.00 <200

Acenaphthene 16 <gIL ug/kg N/A <2 00 <2.0 <20.0 <2.00 <2.0 <20.0 <2.00 <2.0 <20.0 <2.00 <2.0 <20.0 <2.00 <20 0 <2.00 <20 0

Fluoranthene 600 ug/L ug/kg N/A <0 50 <0,50 <20.0 <0.50 <0 50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <20.0 <0.50 <20.0

Benzo(a)pyrene 430 ugIL ug/kg N/A <0 50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <20.0 <0 50 <20.0

Benzo(s)pyrene No ERL ugIL ug/kg N/A <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0 50 <20.0 <0.50 <0 50 <20.0 <0 50 <20.0 <0.50 <20.0

TotalpetrolHo N0ERL <gIL mg/kg N/A <100 <100 <500 <100 <100 66.20 <100 <100 <5.00 <100 <100 <5.00 <100 <500 <100 <500
Total Volatile SO No ERL ¾ N/A 1.56 1.61 1.72 1.73 1 80 1 82
Total Sulhdes No ERL mgIL mg/kg N/A 21.9 100.0 242.0 295.0 21 7 <10.0
Ammonia No ERL mgIL mg/kg N/A <0.03 0.98 21.10 <0.03 <003 40.80 <003 <0.03 70.50 <0.03 243 81.30 005 12.00 <0.03 1030
Source’ USAOE Database



TABLE 3.2-8 )Contd)

DETECTED PARAMETERS IN THE HISTORIC DATA
UPPERBAY

CORPUSCHRISTI SHIP CHANNEL

Liquid So d

Station,
Date’

Channel Station’

00-8-98-PAl 6
7/17/98
838*00

00-8-98-PAl
7/17/98
927*00

7 CC-B-98-REF1
7/17/98
668<00

4 O0-B-98-REF1
7/17/98
775*00

5 CC-B-98-REF1
7/17/98
838+00

6

Texas Acute

—

Media Media Manne Water
Parameter ERL Unit Unt Qua ity Standard Water Elutriate Sediment Water Elutriate Sediment Water Blutnate Sediment Water Elutnate Sediment Water Elatnate Sediment

Sand 00

Silt 0~

Clay 0~

050 mm

O & Grease No ERL mg/L mg/kg N/A

As 82 ug/L mg/kg 149

Ba No ERL ug/L mg/kg N/A

Cd 1.2 ag/L mg/kg 45 62

Cr 81 ag/L mg/kg N/A

Cu 34 ug/L mg/kg 135

Pb 467 ag/L mg/kg 133

Hg 0.15 ug/L mg/kg 2 1

N 209 ug/L mg/kg 118

Ag 1 ugIL mg/kg 2

Se No ERL ug/L mg/kg 564

Zn 150 agIL mg/kg 927

TOO N0ERL mg/k mg/kg N/A

Total FOB 22.7 <gIL ag/kg 10

DOT 1 58 <gIL ug/kg 0 13

Chlordane 0 5 <gIL ug/kg 0.09

Tssaphene No ERL <gIL <9/kg 021

Tota FAR 4022 ug/L mg/kg N/A

Naphthalene 160 ugIL ug/kg N/A

Acenaphthene 16 ugIL ug/kg N/A

Fluoranthene 600 ugIL ug/kg N/A

Benzo(a)pyrene 430 ag/L ag/kg N/A

Benzo(e)pyrene No ERL ug/L ag/kg N/A

Total Petrol HO No ERL ag/L mg/kg N/A

Total Volatile Sol No ERL °o N/A

Tota Saildes No ERL mg/L mg/kg N/A

Ammona N0ERL mq/L mg/kg N/A

28 8

25 0

46 2

0.017

3 82

189

0 23

9 49

7.03

4 01

0 06

565

<0 10

<020

50.6

6990

<1.00

<100

<10.0

<50 0

<050

<20.0

<20 0

<20.0
<20.0

<20.0

21 30

1 55

<100

13.70

<1 00
74.4

<010

<1 0

<1 00
<1.0

<020
<1 00

<1 00

<1 00

18.8

<1.00

<0.01

<0.10

<0 14

<0.50

<5.00

<2.00

<200

<050

<050

<050

<100

0 05

75.4

0.5

24.1

114

2.79

136

<0.10

8.76

6.32

3.93

0.05

4.09

<0.10

<020

37 4

5910

<1 00

<10.0

<100
<50.0

<0.50

<20 0

<20 0

<20 0
<20.0

<20 0

3900

2 06

<10.0

7.08

<1 00

72.2

<0 10

<1.0

<1 00

<1.0

<020

<1 00

<1.00

<1 00

14.1

<1 00

<0.01

<0.10

<0.14
<050

<500

<2 00

<2 00

<050
<050

<050

<100

<0.03

26 0

157

58 3

0.003

<100 <100 410

69.5 777 226

<010 <010 <010
010 <10 1290

<100 <100 1030

<1.0 <100 488

<020 <020 006

<100 <100 814

<100 <100 <010

<100 <100 <020

14.2 42 588

<100 <1.00 10200

<0.01 <001 <100

<0.10 <0.10 <100

<014 <014 <100
<050 <050 <500

<5.00 <5.00 <0.50

<200 <200 <200

<200 <2.00 <20.0
0050 <050 <200

<050 <050 <20.0

<050 <050 <20.0

<100 <100 <500

2 22

17.4

<0.03 020 7.88

51 4

1.9

46.7

0 126

<1.00 286 316

776 730 224

<010 <010 0.24

<10 <1.0 1150

<1.00 <1.00 8.36

<10 <100 . 4.97

<0 20 0.41 0.05

<100 <100 576

<100 <100 <010

<1.00 <1.00 <0.20

122 39 588

<1.00 <1.00 15700

<001 <001 <100

<010 <0.10 <10.0

<014 ‘0014 <100
<050 <0.50 <500

<5.00 <500 <0.50

<200 <200 <200

<2.00 <2.00 <20.0
<050 <050 <200

<0.50 <0.50 <20.0

<050 <050 <20.0

<100 240 1530

2 09

<10.0

<0.03 0.47 1650

0.6

37

95 7

0.002

<100 <1.00 403

707 79.1 264

<010 <010 049

<10 <10 1670

<1.00 <1.00 1230

<1 0 <1.00 7.25

<0.20 <0.20 0 08

<1.00 <1.00 16.4

<1 00 <1 00 <0.10

<1.00 <1.00 <0.20

166 2.7 82.5

<1.00 <1 00 16800

<001 <001 <100

<010 <0.10 <10.0

<014 <0.14 <10.0
<0.50 <0.50 <50.0

<5.00 <5.00 <0.50

<200 <200 ‘0200

<2.00 <200 <200
<050 <050 <200

<050 <0.50 <200

<050 <050 <200

<100 790 49.40

1 57

444

<003 0.46 134.00

Source USACE Database



TABLE 3.2-8 (Concluded)

DETECTED PARAMETERS IN THE HISTORIC DATA
UPPER BAY

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station’

Texas Acute

CC-B-98-REF1 7
7/17/98
927+00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment

Sand ¾ 21.7

Silt ¾ 25.2

Clay ¾ 53.1

050 mm 0.003

Oil & Grease No ERL mg/L mg/kg N/A

As 8.2 <gIL mg/kg 149 <1.00 <1.00 3.93

Ba No ERL <gIL mg/kg N/A 73.8 76.8 243

Cd 1 2 <gIL mg/kg 45.62 <0.10 <0.10 0.27

Cr 81 ug/L mg/kg N/A <1.0 ‘<1.0 10.30

Cu 34 ugIL mg/kg 13.5 <1.00 <1.00 7.82

Pb 46.7 <gIL mg/kg 133 <1.0 <1.00 4.57

Hg 0.15 ug/L mg/kg 2.1 <0.20 <0.20 0.07

Ni 209 ug/L mg/kg 118 <1.00 <1.00 5.91

Ag 1 ugIL mg/kg 2 <1.00 <1.00 <0.10

Se No ERL ugIL mg/kg 564 <1.00 <1.00 <0.20

Zn 150 ug/L mg/kg 92.7 12.4 3.4 555

TOO No BRL mg/L mg/kg N/A ‘<1.00 <1.00 7170

Total P08 22.7 <gIL ug/kg 10 <0.01 <0.01 <1.00

DOT 1 58 <gIL <gAg 0.13 <0.10 <0.10 <10.0

Ohlordane 0.5 <gIL ug/kg 0.09 <0,14 <0.14 <10.0

Toxaphene NoERL <gIL ug/kg 0.21 <0.50 <0.50 <50.0

Total PAR 4,022 ugIL mg/kg N/A <5.00 <5.00 <0.50

Naphthalene 160 ugIL ag/kg N/A <2.00 <2,00 <20.0

Acenaphthene 16 <gIL ag/kg N/A <2.00 <2.00 <20.0

Fluoranthene 600 ug/L ug/kg N/A <0.50 <0,50 <20.0

Benzo(a)pyrene 430 <gIL ug/kg N/A <0.50 <0.50 <20.0

Benzo(e)pyrene No BRL ug/L <9/kg N/A <0,50 <0.50 <20.0

Total Petrol HO NoERL <gIL mg/kg N/A <100 <100 <500

TotalVolatile Sol NoERL ¾ N/A 1.85

TotalSalfides NoERL mg/L mg/kg N/A <10,0

Ammonia NoERL mgIL mg/kg N/A <0.03 <0.03 22.30

Source: USACE Database.



TABLE 3.2-9

SUMMARY OF BIOASSAY DATA FOR MAINTENANCE MATERIAL (% Survival)
UPPER BAY

CORPUS CHRISTI SHIP CHANNEL

Station:
Channel Station:

Date Organism

1982 Menidiaberyllina
Mysidopsis a/myra

MT-i
600+00

MT-2
800+00

MT-3
1000+00

Suspended
Liquid Particulate Solid
Phase Phase Phase

77 100
60 90

Liquid Suspended Solid
Phase Particulate Phase

Phase

100 93
93 70

Liquid Suspended Solid
Phase Particulate Phase

Phase

100 100
100 90

Palaemonetespugio
Mercenariamercenaria
Neris virens

93 9~ 98
99
89

93 87 93
100
90

97 93 94
100
89

Source: Tereco, i982a.



TABLE 3.2-10

DETECTED PARAMETERS IN THE HISTORIC DATA
INNER HARBOR

CORPUS CHRISTI SHIP CHANNEL

Liqu d Solid

Station

Date:
Channel Station.

Texas Acute

00-T8-83-01
1/12/1983
1100+00

CC-TB-83-02
1/12/1983
1150+00

CC-T8-83-03
1/12/1983
1200*00

CC-TB-88-01
2/24/1988
1100+00

CC-TB-88-02
2/24/1988
1150*00

CC-TB-88-03
2/24/1988
1200+00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutnate Sediment Water Elutnate Sediment Water Elutriate Sediment

0 38

37.55

62.07

0.004

3.2 3.0 73.8 1.3 1.2 58.8

9.0 12.0 3.47 13.0 24.0 2.58

Sand %

Silt %

Clay %

050 mm

Oil & Grease No ERL mg/L mg/kg N/A

As 82 <gIL mg/kg 149

Ba No ERL ug/L mg/kg N/A

Cd 1 2 ug/L mg/kg 45.62

Cr 81 <giL mg/kg N/A

Cu 34 <giL mg/kg 13.5

Pb 46.7 <g/L mg/kg 133

Hg 015 ug/L mg/kg 2.1

Ni 20.9 ug/L mg/kg 118

Ag 1 <giL mg/kg 2

Se No ERL ug/L mg/kg 564

Zn 150 <giL mg/kg 92.7

TOO No ERL mg/k mg/kg N/A

Total P08 22.7 ugiL <9/kg 10

DOT 1.58 ugIL <9/kg 0.13

Chlordane 0 5 ugIL <9/kg 0.09

Toxaphene No ERL ag/k <g/kg 0.21

Total PAR 4,022 <gIL mg/kg N/A

Naphthalene 160 <gIL ug/kg N/A

Acenaphthene 16 ug/L ug/kg N/A

Fluorasthene 600 <giL ug/kg N/A

Benzo(a)pyrene 430 <gIL <9/kg N/A

8enzo(e)pyrene No ERL ug/L ug/kg N/A

Ammonia No ERL mo/L mo/ko N/A

40.29

42.4

17.31

0.027405

<2 00 <2.00 <0.50

<1000 <10.00 6.78

<1 00 <1.00 6.49

<10.00 <10.00 11.8

<0.10 <010 <0.10

<20.00 <20.00 <5.00

<20.00 <20.00 65.59

<0.50

<0.02 <0.50 <1000

<0.05 <0.02 <0.50

<050 <0.05 <1.00

<0.50 <10.00

2.29
19.03

7868

0.003

<1 0 2.2 75.5

100 16.0 2.79

<2.00 <2.00 ~IIIIIh~
<1000 <10.00 14.52

<1 00 <1.00 12.65

<10.00 <10.00 181

<0.10 <0.10 <0.10

<20 00 <20.00 <5.00

<20.00 <20.00

<050

<0.02 <0.50 <10.00

<0.05 <0.02 <0.50

<0.50 <0.05 <1.00

<0.50 <10.00

<2.00 <2.00 <0.50

<10.00 <10.00 711

<1.00 <1.00 6.61

<10.00 <10.00 9.1

<0.10 <0.10 <0.10

<20.00 <20.00 <5.00

<20.00 <20.00 51.63

<0.50

<0.02 <0.50 <10.00

<0.05 <0.02 <0.50

<0.50 <005 <1.00

<050 <10.00

1.05 1.87 214.02

<2.0 <2.0 1.13

<2.00 <2.0 <0.1

<10.00 <10.00 11.80

6.0 1 6 4.24

<5.0 <5.0 12.68

<0.2 <0.2 <0.10

50.8 474 4.05

<2.0 <20 <1.0

9.6 <5.0 45.12

<0.5 <0.50 <5.0

<002 <0.02 <02

<0.02 <0.02 <0.2

<0.5 <0.50 <5.0

<5.0 <2.5 <0.5

<2.0 <2.0 <50.0

<2.0 <2.0 <50.0

<0.5 <0.5 <10.0

<0.5 <0.5 <10.0

361 2.25 6309 2.89 2.39 160.18

<2.0 <2.0 1.41 <2.0 <2.0 1.28

<2.00 <2.0 <0.1 <2.00 <2.0 <0.1

<10.00 <10.00 15.02 <10.00 <10.0 15.38

6.4 3.6 6.56 7.6 1.8 6 39

<5.0 <5.0 13.12 <50 <5.0 12.50

<0.2 <0.2 <0.10 <02 <0.2 <0.10

44.0 49.0 3 94 42 0 50.6 4.04

<20

40.8

<2.0

7.0

<1.0

65.29

<0.5

<0.02

<0.02

<0.5

<5.0

<2.0

<2.0

<0.5

<0.5

<0.5

<0.02

<0.02

<0.5

<2.5

<2.0

<2.0

<0.5

<0.5

<5.0

<0.2

<0.2

<5.0

<0.5

<50.0

<50.0

<10.0

<10.0

<2.0 <2.0 <1.0

15.2 <5.0 64.62

<0.5 <0.50 <5.0

<0 02 <0 02 <0.2

<0.02 <0.02 <0.2

<0.5 <0.50 <5.0

<5.0 <2.5 <0.5

<2.0 <2.0 <50.0

<2.0 <2.0 <50.0

<0.5 <0.5 <100

<0.5 <0.5 <10.0

5.20 0.11 41.30 7.70 0.10 81.04 11.00 0.13 44,84

Source: USACE Database.



TABLE 3.2-10 (Cont’d)

DETECTED PARAMETERS IN THE HISTORIC DATA
INNER HARBOR

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

CC-TB-91-01
8/22/1991
1100+00

C

..

C-T8-91-02
8/22/1991
1150*00

CC-T8-91-03
8/22/1991
1200+00

C C-TB-94-0l
3/16/1994
1100*00

Media Media MarineWater
Parameter ERL Unit Unit Quality Standard Water Elutriate Sedimen Water El<tiiate Sediment Water Elutriate Sediment Water Elutriate Sedimen’

Sand % 22.9 0.9 60.2 12.0

Silt % 39.4 41.1 11.9 59.0

Clay % 37.7 58.0 27.9 29.0

050 mm 0.011 0.003 0.21 0.06

Oil & Grease No ERL mg/L mg/kg N/A

As 8.2 <gIL mg/kg 149 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <2.0 <2.0 <1.0 <1,0 <1.0 <0.50

8a No ERL <gIL mg/kg N/A 44.9 86.4 169.0

Cd 1.2 <gIL mg/kg 45.62 <2.00 <2.0 <0.1 <2.00 <2.0 <0.1 <2.00 <2.0 <0.1 <0.10 <0.10 <0.50

Or 81 <gIL mg/kg N/A <10.00 <10.0 5.30 <10.00 <10.0 6.30 <10.00 <10.0 10.80 2.2 3.3 16.00

0< 34 <gIL mg/kg 13.5 <1.0 <1.0 3.40 <1.0 <1.0 3.20 <1.0 <1.0 6.70 2.8 <1.0 12.00

Pb 46.7 <gIL mg/kg 133 <5.0 <5.0 7.50 <5.0 <5.0 6.30 <5.0 <5.0 7.80 <1.0 <1.0 19.00

Hg 0.15 <gIL mg/kg 2.1 <0.2 <0.2 <0.10 <0.2 <0.2 <0.10 <0.2 <0.2 <0.10 <0.2 <0.2 <0.05

Ni 20.9 ugIL mg/kg 118 <5.0 <5.0 2.30 <5.0 <5.0 2.60 <5.0 <5.0 3.20 <1,0 <1.0 10.00

Ag I ug/L mg/kg 2 <1.0 <1.0 <0.50

Se No ERL ugIL mg/kg 564 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5 <2.0 <2.0 <0.5 <2.0 <2.0 <1.00

Zn 150 ugIL mg/kg 92.7 8.0 29.0 31.1 8.0 14.0 31.1 10.0 29.0 55.7 <1.0 el.Oj~~~J

TOO No ERL mgIL mg/kg N/A 6.80 17.90 <100 8.30 21.90 <100 8.80 14.60 <100 1.25 1.25 244.0

Total P08 22.7 <gIL ug/kg 10 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.50 <0.50 <15.0

DOT 1.58 <gIL ug/kg 0.13 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.12 <0.12 <30.0

Chlordane 0.5 ugIL ug/kg 0.09 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.14 <0.14 <30.0

Toxaphene No ERL <gIL ug/kg 0.21 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <0.5 <5.0 <0.50 <0.50 <150.0

Total PAR 4,022 <gIL mg/kg N/A <5.0 <5.0 <0.5 <5.0 <5.0 <0.5 <5.0 <5.0 <0.5 <5.00 <5.00 <1.50

Naphtt’talene 160 <gIL ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <90.0

Acenaphtt’tene 16 <gIL ug/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <50.0 <2.0 <2.0 <90,0

Fluorantt’tene 600 <gIL ug/kg N/A <0.5 <0.5 24.0 <0.5 <0.5 16.0 <0.5 <0.5 128.0 <0.50 <0.50 <90.0

Benzo(a)pyrene 430 <gIL ug/kg N/A <0.5 <0.5 <10.0 <0.5 <0.5 <10.0 <0.5 <0.5 80.0 <0.50 <0.50 <90.0

Benzo(e)pyrene No ERL <gIL <gAg N/A <0.50 <0.50 <90.0

Ammonia No ERL mgIL mg/kg N/A

Source: USACE Database.



TABLE 3.2-10 (Cont’d)

DETECTED PARAMETERS IN THE HISTORIC DATA
INNER HARBOR

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

CC-TB-94-02
3/16/1994
1150+00

C C-TB-94-0
3/16/1994
1200*00

3 C C-TB-94-04
3/16/1994
1250*00

CC-T8-94-05
3/16/1994
1300+00

C C-TB-94-06
3/16/1994
1350*00

CC-TB-94-07
3/16/1994
1400*00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutiiate Sediment Water Elutriate Sediment

Sand % 19.4 59.7 78 53.3 30.5 58.7

Silt % 56.9 19.4 16.9 36.6 50.6 29.7

Clay % 23.7 20.9 5.1 10.1 18.9 11.6

050 mm 0.055 0.129 0.263 0.145 0.044 0.144

Oil & Grease NoERL mg/L mg/kg N/A

As 82 ug/k mg/kg 149 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 1.2 <1.0 <0.50 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50

Ba NoERL ug/k mg/kg N/A 47.0 40.4 127,0 51.5 100.0 157.0 53.5 36.8 109.0 60.5 202.0 327.0 91.6 61.9 381.0 49.7 68.4 86.0

Cd 1.2 <gIL mg/kg 45.62 <0.10 <0.10 <0.50 <0.10 <0.10 <0.50 <0.10 <0.10 <0.50 <0.10 <0.10 <0.50 <0.10 <0.10 <0.50 <0.10 <0.10 <0.50

Cr

Cu

Pb

81

34

46.7

ug/L

ugIL

ug/L

mg/kg

mg/kg

mg/kg

N/A

135

133

<1.0

31

<1.0

3.0

<10

<1.0

9.30

8000

10.40

1.2

36

<1.0

3.6

<10

<1.0

17.00

1600

17.80

3.2

29

<1.0

3.9

10

<1.0

11.10

1780

10.40

<1.0

33

<1.0

4.4 19.70

1 os~j~
<1.0 37.20

<1.0

33
<1.0

3.8 23.30

<1 ~
~

1.2

34
<1.0

4.9
<1 0

<1.0

7.31

2030

13.30

Hg 0.15 <gIL mg/kg 2.1 <0.2 <0.2 <0.05 <0.2 <0.2 <0.05 <0.2 <0.2 <0.05 <0.2 <0.2 <0.05 <0.2 <0.2 <0.05 <0.2 <0.2 <0.05

Ni 20.9 ug/L mg/kg 118 <1.0 <1.0 5.37 <1.0 <1.0 7.10 <1.0 <1.0 5.00 <1.0 <1.0 7.00 <1.0 <1.0 11.30 <1.0 <1.0 4.70

Ag 1 <gIL mg/kg 2 <1.0 <1.0 <0,50 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50

Se

Zn

NoERL

150

<gIL

<gIL

mg/kg

mg/kg

564

92.7

<2.0

<1.0

<2.0

<1.0

<1.00

61.1

<2.0

<1.0

<2.0

<1.0

<1.00

122.0

<2.0

<1.0

<2.0

<1.0

<1.00

102.0

<2.0

<1.0

<2.0, <1.00

<l.O~j’’’

<2.0

<1.0

<2.0 <1.00

<i.0~i~~I

<2.0

<1.0

<2.0

<1.0

<1.00

125.0

TOO NoBRL mg/k mg/kg N/A 1.00 <1.00 196.0 1.20 <1.00 819.0 1.00 <1.00 502.0 1.00 <1.00 681.0 9.90 9.45 592.0 7.25 7.90 187.0

Total FOB 22.7 ugIL <9/kg 10 <0.50 <0.12 <15.0 <0.50 <0.12 <15.0 <0.50 <0.12 <15.0 <0.50 <0.12 <15.0 <0.50 <0.12 <15.0 <0.50 <0.12 <15.0

DOT 1.58 <gIL ug/kg 0,13 <0.12 <0.14 <30,0 <0.12 <0.14 <30.0 <0.12 <0.14 <30.0 <0.12 <0.14 <30.0 <0.12 <0.14 <30.0 <0.12 <0.14 <30.0

Chlordane 0.5 ugIL ug/kg 0.09 <0,14 <0.50 <30.0 <0.14 <0.50 <30.0 <0.14 <0.50 <30.0 <0.14 <0.50 <30.0 <0.14 <0.50 <30.0 <0.14 <0.50 <30.0

Toxaphene NoERL <gIL ug/kg 0.21 <0.50 <5.00 <150.0 <0.50 <5.00 <150.0 <0.50 <5.00 <150.0 <0.50 <5.00 <150.0 <0.50 <5.00 <150.0 <0.50 <5.00 <150.0

Total FAR 4,022 <gIL mg/kg N/A <5.00 <2.0 <1.50 <5.00 <2.0 <1.50 <5.00 <2.0 <1.50 <5.00 <2.0 <1.50 <5.00 <2.0 3.54 <5.00 <2.0 <1.50

Naphthalene 160 ugIL ug/kg N/A <2.0 <2.0 <90.0 <2.0 <2.0 <90.0 <2.0 <2.0 <90.0 <2.0 <2.0 <90.0 <2.0 <2.0 <90.0 <2.0 <2.0 <90.0

Acenaphthene 16 ug/k ug/kg N/A <2.0 <0.50 <90.0 <2.0 <0.50 <90.0 <2.0 <0.50 <90.0 <2.0 <0.50 <90.0 <2.0 <0.50 <90.0 <2.0 <0.50 <90.0
Fluoranthene

Benzo(a)pyrene

600

430

<gIL

ugIL

ug/kg

<9/kg

N/A

N/A

<0.50

<0.50

<0.50

<0.50

<90.0

96.0

<0.50

<0.50

<0.50

<0.50

144.0

216.0

<0.50

<0.50

<0.50

<0.50

115.0

216.0

<0.50

<0.50

<0.50 362.0

<0.50 380.0

<0.50

<0.50

<0,50 146.0

<o.soIII~~II,
<0.50

<0.50

<0.50

<0.50

<90.0

231.0

Benzo(e)pyrene NoERL <gIL ug/kg N/A <0.50 <90.0 <0.50 <90.0 <0.50 <90.0 <0.50 <90.0 <0.50 <90.0 <0.50 <90.0

Aldrin NoERL <gIL ug/kg 1.3

Oieldrin 0.02 <gIL <9/kg 0.71

Heptachlor NoERL <gIL ug/kg 0.053

Hexachlorocyclohexane NoERL <gIL ug/kg 0.16

Ammonia NoERL mg/k mg/kg N/A

Source: USACE Database.



TABLE 3.2-10 (Contd)

DETECTED PARAMETERS IN THE HISTORIC DATA
INNER HARBOR

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

00-T8-94-08
3/16/1994
1450+00

C C-TB-94-09
3/16/1994
1500*00

CC-TB-94-10
3/16/1994
1550+00

CC-TB-97-01
11/13/1997
1100*00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutrtate Sediment Water Elutriate Sedimen’ Water Elutriate Sediment Water Elutriate Sediment

Sand ¾ 10.5 22.3 22.7 2.8

Silt % 41.3 68.1 68.4 9,9

Clay % 48.2 9.6 8.9 87.3

050 mm 0.006 0.043 0.056 0.003

Oil & Grease No ERL mg/L mg/kg N/A

As 8.2 <giL mg/kg 149 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 1.5 <1.0 <0.50 <1.0 <1.0 5.86

Ba

Cd

No ERL

1.2

ug/L

<gIL

mg/kg

mg/kg

N/A

45.62

46.8

<0.10

29.0 121.0

<0.10 <0.50

56.8

<0.10

42.7 176.0

<0.10 <0.50

52.6

<0.10

97.6 152.0

<0.10 <0.50

47.0

<0.10

102.0 287.0

<o.ioIiI~ji,,
Cr 81 <gIL mg/kg N/A 3.7 3.9 13.10 1.5 6.3 18.10 1.4 5.8 13.20 2.9 <1.0 20.9

Cu 34 ugIL mg/kg 13.5 4.1 <1.0 14.00 3.1 <1.0 28.30 4.8 <1.0 30.40 1.7 <1.0 13.4

Pb 46.7 ugIL mg/kg 133 <1.0 <1.0 18.00 <1.0 <1.0 15.00 <1.0 <1.0 11.00 <1.0 <1.0 14.3

Hg 0.15 ugIL mg/kg 2.1 <0.2 <0.2 <0.05 <0.2 <0.2 <0.05 <0.2 <0.2 <0.05 <0.2 <0.20 0.07
Ni 20.9 ugIL mg/kg 118 <1.0 <1.0 7.29 <1.0 <1.0 9.40 <1.0 <1.0 8.50 <1.0 <1.0 12.40

Ag I ugIL mg/kg 2 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 <1.0 <1.0 <0.50 <1.0 <1.0 <0.10

Se

Zn

No ERL

150

<gIL

ugIL

mg/kg

mg/kg

564

92.7

<2.0

<1.0

<2.0 <1.00

<i.oIII~~
<2.0

<1.0

<2.0 <1.00

<I.0kiI~,!~,1

<2.0

<1.0

<2.0 <1.00

<i.oIII~t
<1.0

5.3

<1.0 <0.20

1.9 105.0

TOO No ERL mgIL mg/kg N/A 4.65 6.85 281.0 1.35 8.95 420.0 1.00 12.10 248.0 <1 <1.00 82.6

Total P08 22.7 ugIL ug/kg 10 <0.50 <0.5 <15.0 <0.50 <0.5 <15.0 <0.50 <0.5 <15.0 <0.01 <0.01 <1.00
DOT 1.58 <giL ug/kg 0.13 <0.12 <0.12 <30.0 <0,12 <0.12 <30.0 <0.12 <0.12 <30.0 <0.10 <0.10 <10.0

Chlordane 0.5 <gIL ug/kg 0.09 <0.14 <0.14 <30.0 <0.14 <0.14 <30.0 <0.14 <0.14 <30.0 <0.14 <0.14 <10.0

Toxaphene No ERL ugIL ug/kg 0.21 <0.50 <0.50 <150.0 <0.50 <0.50 <150.0 <0.50 <0.50 <150.0 <0.50 <0.50 <50.0
Total PAR 4,022 ugIL mg/kg N/A <5.00 <5.00 <1.50 <5.00 <5.00 <1.50 <5.00 <5.00 <1.50 <5.00 <5.00 <0,50
Naphthalene 160 ugIL ug/kg N/A <2.0 <2.0 <90.0 <2.0 <2.0 <90.0 <2.0 <2.0 <90.0 <2.0 <2.00 <20.0

Acenaphthene 16 ugIL ug/kg N/A <2.0 <2.0 <90.0 <2.0 <2.0 <90.0 <2.0 <2.0 <90.0 <2.0 <2.00 <20.0
Fluoranthene 600 ugIL ug/kg N/A <0.50 <0.50 <90.0 <0.50 <0.50 <90.0 <0.50 <0.50 <90.0 <0.50 <0.50 <20.0

Benzo(a)pyrene 430 <gIL <gAg N/A <0.50 <0.50 276.0 <0.50 <0.50 211.0 <0.50 <0.50 223.0 <0.50 <0.50 <20.0
Benzo(e)pyrene No ERL ugIL <9/kg N/A <0.50 <0.50 <90.0 <0.50 <0.50 <90.0 <0.50 <0.50 <90.0 <0.50 <0.50 <20.0

Aldrin No ERL <gIL ug/kg 1.3

Dieldrin 0.02 <gIL <gAg 0.71

Heptachlor No ERL <gIL ug/kg 0.053

Hexachlorocyclohexane No ERL <gIL <gAg 0.16

Ammonia No ERL mg/k mgikg N/A

Source: USACE Database,



TABLE 3.2-10 (Cont’d)

DETECTED PARAMETERS IN THE HISTORIC DATA
INNER HARBOR

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

CC-TB-97-02
11/13/1997

1150*00

CC-TB-97-03
11/13/1997
1200*00

C C-T8-97-04
11/13/1997

1250+00

0O-T8-97-05
11/13/1997

1300*00

C O-TB-97-06
11/13/1997
1350+00

0O-TB-97-07
11/13/1997
1400*00

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Eluttiate Sediment Water Eluttiate Sediment Water Elutriate Sediment Water Blutriate Sediment Water Elutriate Sediment

Sand % 5.6 38.6 10.6 74.9 52.7 37.0

Silt % 33.4 11.3 25.5 17.8 28.2 49,6

Clay % 61.0 50,1 63.9 7.3 19.1 13.4

050 mm 0.005 0.005 0.003 0.161 0.078 0.031

Oil & Grease No ERL mg/L mg/kg N/A

As 8.2 ug/L mg/kg 149 <1.0 <1.0 5.52 <1.0 <1.0 4.63 <1.0 <1.0 4,24 <1.0 <1.0 2.19 <1.0 <1.0 2.97 <1.0 3.02

Ba

Cd

No BRL

12

ugIL

ag/k

mg/kg

mg/kg

N/A

4562

48.5 138.0 285.0

010 010!Ui~’

48.8

010

98.2 - 403.0

024I!i~~

49.2

<010

94.3 81.7

oio~~i1~I

50.5

010

53.3 - 109.0

~

51.5

010

53.4 180.0

oio~j~I~~

50.1

<010

, 150.0

~

Or

Cu

81

34

<gIL

<gIL

mg/kg

mg/kg

N/A

13.5

2.0 <1,0 27.2

2.2 <1.0 25.0

<1.0

1.6

<1.0 28.1

<1.0 14.1

<1.0

1.4

1.3 14.9

<1.0 13.0

<1.0

2.3

<1.0 14.7

<1.0 27.2

<1,0

2,2

<1.0 14.5

<i.otIP~i~’

<1.0

1.4

15.3

30.1

Pb

Hg

46.7

015

<giL

<gIL

mg/kg

mg/kg

133

21

<1.0 <1.0 19.1

020 020 011

<1.0

020

<1.0 9.3

020 006

<1.0

020

<1.0 10.7

020 002

<1,0

<020

<1.0 15.3

020

<1.0

020

<1.0 26.2

<0201 ~
<1.0

020

19.2

~
Ni 20.9 <gIL mg/kg 118 <1.0 <1.0 13.80 <1.0 <1.0 15.10 <1.0 <1.0 7.47 <1.0 <1.0 5.19 <1,0 <1.0 7.02 <1.0 8.19

Ag 1 <gIL mg/kg 2 <1.0 <1.0 <0.10 <1.0 <1.0 <0.10 <1.0 <1.0 <0.10 <1.0 <1.0 <0.10 <1,0 <1.0 <0.10 <1.0 <0.10

Se

Zn

No ERL

150

ugIL

ugIL

mg/kg

mg/kg

564

927

<1.0 <1.0 <0.20

64 io~I1~~

<1.0

71

<1.0 <0.20

34 1140

<1.0

83

<1.0 <0.20

40 825

<1.0

79

<1.0 <0.20

42~~~j~%

<1.0

84

<1.0 <0.20

~
<1.0

66

<0.20

~

TOO No BRL mg/L mg/kg N/A <1.0 <1.0 175.0 <1.0 <1.0 148.0 <1.0 <1.0 33.5 <1.0 <1.0 91.8 <1,0 <1.0 83.2 <1.0 139.0

Total P08 22.7 ag/L ug/kg 10 <0.01 <0.01 <1.00 <0.01 <0.01 <1.00 <0.01 <0.01 <1.00 <0.01 <0.01 <1.00 <0.01 <0.01 <1.00 <0.01 <1.00

DOT 1.58 <gIL ug/kg 0.13 <0.10 <0.10 <10.0 <0.10 <0.10 <10.0 <0.10 <0.10 <10.0 <0.10 <0.10 <10.0 <0.10 <0.10 <10.0 <0.10 <10.0

Chlordane 0,5 <giL ug/kg 0.09 <0,14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <10.0

Toxaphene No ERL <gIL ug/kg 0,21 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <50.0

Total PAR 4,022 <gIL mg/kg N/A <5.00 <5.00 <0.50 <5.00 <5.00 <0.50 <5.00 <5.00 1.10 <5.00 <5.00 1.09 <5.00 <5.00 <0.50 <5.00 <0.50

Naphthalene 160 ug/L <gAg N/A <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <20.0

Acenaphtt’tene 16 ug/L ug/kg N/A <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <20.0

Fluoranthene 600 ag/k ug/kg N/A <0.50 <0.50 140.0 <0.50 <0.50 <20.0 <0,50 <0.50 251.0 <0.50 <0.50 149.0 <0.50 <0.50 21.4 <0.50 33.1

Benzo(a)pyrene 430 ag/k ug/kg N/A <0.50 <0.50 56.3 <0.50 <0.50 <20.0 <0.50 <0.50 53.2 <0.50 <0.50 104.0 <0.50 <0.50 20.0 <0.50 26.2

Benzo(e)pyrene No ERL <gIL <gAg N/A <0.50 <0.50 56.3 <0.50 <0.50 <20.0 <0.50 <0.50 57.9 <0.50 <0.50 130.0 <0.50 <0.50 21.4 <0.50 38.8

Aldrin No BRL <gIL ug/kg 1.3

Oieldrin 0.02 <gIL ug/kg 0.71

Heptachlor No BRL <gIL <gAg 0,053

Hexacttlorocyclohexane No ERL <giL ug/kg 0.16

Ammonia No ERL mg/k mg/kg N/A

Source: USACEDatabase.



TABLE 3.2-10 (Cont’d)

DETECTED PARAMETERS IN THE HISTORIC DATA
INNER HARBOR

CORPUS CHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station’

OO-TB-97-08
11/13/1997

1450*00

0O-TB-97-09
11/13/1997

1500+00

C C-TB-97-10
11/13/1997
1550*00

Texas Acute
Media Media MarineWater

Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment

Sand % 25.4 24.8 17,4

Silt % 40.8 31.9 53.7

Clay % 33.8 43.3 28.9

050 mm 0.006 0.005 0.006

Oil & Grease No BRL mg/k mg/kg N/A

As 8.2 <gIL mg/kg 149 <1.0 <1.0 3.08 <1.0 <1.0 2.63 <1.0 <1.0 3.74

Ba

Cd

No ERL

1.2

<giL

<giL

mg/kg

mg/kg

N/A

45.62

51.4 186,0 162.0

<0.10 o.2oIIIIIIt~R’
51.5

<0.10

418.0 130.0

<o.ioIII~:
51.6

<0.10

85.8 126.0

0.151Ii~~
Cr 81 ugIL mg/kg N/A <1.0 <1.0 19.4 <1.0 <1.0 15.6 <1.0 <1.0 15.5

Cu 34 ugIL mg/kg 13.5 1.4 <1.0 30.0 <1.0 <1.0 24.7 <1.0 <1.0 32.4

Pb

Hg

46.7

0.15

ug/L

ag/k

mg/kg

mg/kg

133

2.1

<1.0 <1,0 18.9

<0.20 <0.20UII~,1L
<1.0

<0.20

<1.0 13.2

<0.20 0.10

<1.0

<0.20

<1.0 13.1

<0.20 0.10

Ni 20.9 <gIL mg/kg 118 <1.0 <1.0 10.30 <1.0 <1.0 8.67 <1.0 <1.0 9.79

Ag I ugIL mg/kg 2 <1.0 <1.0 <0.10 <1.0 <1.0 <0.10 <1.0 <1.0 <0.10

Se

Zn

No ERL

150

ag/k

<gIL

mg/kg

mg/kg

564

927

<1.0 <1.0 <0.20

59 <ioII~J~f

<1.0

64

<1.0 <0.20

10UiI{~~~

<1.0

40

<1.0 <0.20

<ioI~111U~1~
TOO No ERL mg/k mg/kg N/A <1.0 <1.0 84.7 <1.0 <1.0 66.4 <1.0 <1.0 79.5

Total P08 22.7 <gIL ug/kg 10 <0.01 <0.01 <1.00 <0.01 <0.01 <1,00 <0.01 <0.01 <1.00

DOT 1.58 <giL ug/kg 0.13 <0.10 <0.10 <10.0 <0.10 <0.10 <10.0 <0.10 <0.10 <10.0

Chlordane 0.5 <giL ug/kg 0.09 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0 <0.14 <0.14 <10.0

Toxaphene No ERL <gIL <gAg 0.21 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0 <0.50 <0.50 <50.0

Total PAR 4,022 ugIL mg/kg N/A <5.00 <5.00 <0.50 <5.00 <5.00 <0.50 <5.00 <5.00 <0.50

Naphthalene 160 ugIL <9/kg N/A <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0

Acenaphthene 16 <gIL ug/kg N/A <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0

Fluoranthene 600 ug/L ug/kg N/A <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 44.5

Benzo(a)pyrene 430 ugIL ug/kg N/A <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 26.9

Benzo(e)pyrene No ERL <gIL <gAg N/A <0.50 <0.50 <20.0 <0.50 <0.50 <20.0 <0.50 <0.50 41.3

Aldrin No ERL <giL <9/kg 1.3

Dieldrin 0.02 ug/L ug/kg 0.71

Heptachlor No ERL <giL ug/kg 0.053

Hexachlorocyclohexane No ERL <gIL ug/kg 0.16

Ammonia NoERL mg/k mglcg N/A

Source: USACE Database.



TABLE 3.2-10 (Contd)

DETECTEDPARAMETERSIN THEHISTORIC DATA

INNER HARBOR
CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date’

Channel Station.

Texas Acute

C 0-8-00-10
11/21/00
1000*00

00-8-00-10
11/21/00
1010+00

a 00-8-00-10
11/21/00
1020*00

b 00-8-00-10
11/21/00
1030*00

c 00-8-00-10
11/21/00
1040*00

d 00-8-00-11
11/21/00
1050+00

Media Media Manne Water
Parameter ERL Unit Unit Quality Standard Waler Elutriate Sediment Water Elutriate Sediment Water Blutriate Sediment Water Elutriate Sediment Water Elutriate Sediment Water Elutriate Sediment

Sand ¾ 19.100 0.500 0.400 0.300 0.400 1 000

Silt ¾ 7.000 19.800 16.800 15700 11.900 9100

Clay ¾ 70.600 79.700 82.800 84.000 87.700 89.900

050 mm 0 003 0.003 0.003 0.003 0.003 0 003

Oil & Grease No ERL mg/L mg/kg N/A

As 82 ug/L mg/kg 149 1 00 1 00 734 850 846 874 043 1 00 1 00 680

Ba No ERL ugIL mg/kg N/A 55.10 62.00 77.20 13700 210.00 20900 224.00 5770 6090 212.00

Cd 1.2 ug/L mg/kg 45.4 <010 <0.10 <0.10 <0.10 0.24 <0.10 <0.10 <0.10 <0.10 0.16

Cr 81 ug/L mg/kg 1090 <1.00 <100 3.48 5.28 8.16 797 8.69 <100 <1.00 8.41

0< 34 ug/L mg/kg 13.5 <1 00 1 90 3.23 5.17 8.08 7.63 7.93 <1.00 <1.00 781

Pb 467 ug/L mg/kg 133 <1.00 <1.00 24.30 21,90 19,30 2000 20.60 <1.00 <100 20.40

Rg 0.15 <gIL mg/kg 2.1 <0.20 <0.20 0.08 0.12 0.14 0.10 0.12 <0.20 <0.20 0.14

Ni 20 9 ug/L mg/kg 118 <1 00 <1 00 2.49 3.87 604 6.35 6.39 <1.00 <1.00 6.37

Ag 1 ugIL mg/kg 2 <1.00 <1.00 <0.10 <0.10 <0.10 <0.10 <0.10 <1.00 <1.00 <0.10

Se No ERL ug/L mg/kg 564 <1 00 <1 00 1.37 1.29 1 08 088 0.75 <1 00 <1.00 1 00

Zn 150 <gIL mg/kg 92.7 8.70 3.40 28.50 47.10 75.70 71.40 76,60 4350 4.90 74.70

TOO NoBRL mg/L mg/kg N/A <1000 <1000 10900.00 1000000 11000.00 1190000 12300.00 <1000 <1000 1400000

Total FOB 22.7 ug/L ag/kg 10 <0.01 <0.01 <1.00 <1.00 <100 <1.00 <1.00 <0.01 <001 <1.00

DOT 1 58 ugIL ag/kg 013 <0.10 <0.10 <10.0 <10.0 <10.0 <10,0 <10.0 <010 <0.10 <10.0

Chlordane 0.5 ugIL <gAg 0.09 <0.14 <0.14 <10.0 <10. <10, <10, <10 <0.14 <0.14 <10

Tonaphene No ERL ug/L <9/kg 0 21 <0 50 <0.50 <50.0 <50.0 <50.0 <50 o <50.0 <0.50 <0.50 <50.0

Total PAR No ERL ug/L mg/kg N/A <5 00 <5.00 <500 <500 <500 <500 <500 <5.00 <5.00 <500

Naphthalene 160 <gIL ug/kg N/A <2.00 <2.00 <20.0 <20,0 <200 <20.0 <20.0 <200 <2.00 <200

Acenaphthene 16 <gIL <gAg N/A <2.00 <2.00 <20.0 <20 0 <20 0 <20.0 <20.0 <2.00 <2.00 <20 0
Fluoranthene No ERL <gIL ug/kg N/A <0.50 <20.0 <20.0 <20.0 <20,0 <20,0 <0 50 <0.50 <20 0
Benzo(a)pyrene 430 <gIL ug/kg N/A <0.50 <0.50 <20.0 <20.0 <20.0 <20.0 <20,0 <0 50 <0.50 <200

Benzo(e)pyrene No ERL ugIL ug/kg N/A <0.50 <0 50 <20.0 <20.0 <20.0 <20 0 <20.0 <0.50 <0.50 <20.0

TPR No ERL mg/kg 220.00 150.00 211.00 240.00 170.00 168.00 209.00 460.00 10000 210.00

Ammonia No ERL mg/L mg/kg N/A <0.03 132 37.90 81 00 110.00 9730 111.00 <0.03 2.08 9608.00
Total Sulfide mg/kg 16.20 214.00 201.00 73.10 91.50 272.00

¾TotalSolid mg/kg 38.00 31,10 29.70 29.40 30.70 31.00
0/~Volatile Solid mg/kg 1.71 1.59 1.63 1.45 3.22 2.91

Source: USACE Database



TABLE 3.2-10 )Cont,)

DETECTEDPARAMETERSIN THE HISTORIC DATA
INNER HARBOR

CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station

Texas Acute

00-8-00-11
11/21/00
1060*00

a 00-8-00-11
11/21/00
1070+00

b 00-8-00-11
11/21/00
1080*00

c 00-8-00-11
11/21/00
1090*00

d OC-8-00-PA17B
11/21/00

970*00,2,5005

CC-B-00-REF17B
11/21/00

970*00, 2,500’ N

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Elutriate Sediment Water Blutnate Sediment Water Elutriate Sediment Water Elutnate Sediment Water Elatnate Sediment

Sand ¾ 1 000 2.500 1.200 1.500 45.100 6.600
Silt ¾ 9.100 11 700 22.600 11200 13800 20.700
Clay ¾ 89.900 85.800 76.200 87.300 24.300 71 400
050 mm 0.003 0.003 0003 0003 0.185 0.000

Oil & Grease No ERL mgIL mg/kg N/A ,

As 82 ag/L mg/kg 149 850 643 723 746 1 00 481 1 00 1 00 6 10
Ba No ERL ug/L mg/kg N/A 82.90 236 00 227 00 221.00 5040 94 20 52 20 53 70 233 00
Cd I 2 ugIL mg/kg 45.4 0.25 0.24 0.27 0.24 <0.10 <0.10 <0.10 <0 10 022
Cr 81 ag/L mg/kg 1090 3.06 7.35 844 802 2.00 306 <1.00 ‘<1 00 666
Ca 34 ug/L mg/kg 13.5 3.15 7.61 12.20 894 <1.00 3.24 <1.00 <1 00 6.57
Pb 467 ag/L mg/kg 133 32.10 22.40 2360 2550 240 12.80 <1.00 <1 00 4:30
Hg 015 ag/L mg/kg 21 011 010 008 011 020 005 020 020 02.6
Ni 20.8 ug/L mg/kg 118 1.97 535 6.86 638 <1.00 276 <1.00 <1 00 5.13
Ag 1 agIL mg/kg 2 <0.10 <0,10 <010 <0.10 <1.00 <0.10 <1.00 <1.00 <010
Se NoERL ag/L mg/kg 564 1 56 1.37 1.55 163 <1.00 1,09 <1.00 <1,00 162
Zn 150 ug/L mg/kg 92.7 3070 68.30 87.20 81.40 610 27.90 8.10 310 65.20
TOO No ERL mg/L mg/kg N/A 11900.00 13100.00 2000000 12000.00 <1000 9280.00 <1000 <1000 1130000
Total FOB 227 <gIL ug/kg 10 <1.00 <1.00 <1.00 <1.00 <0.01 <1.00 <0.01 <0.01 <1 00
DDT 1 58 ug/L ag/kg 0.13 <10,0 <10.0 <10.0 <10.0 <0.10 <10,0 <0.10 <0.10 <100
Chlordane 0.5 <gIL ag/kg 0.09 <10. <10. <10. <10, <0.14 <10. <0.14 <0 14 <10.
Toxaphene No ERL ugIL <9/kg 0.21 <50.0 <50.0 <50.0 <50.0 <0 50 <50 0 <0.50 . <0 50 <50 0
Total PAR NoERL ug/L mg/kg N/A <500 <500 <500 <500 <5 00 <500 <5.00 <5.00 <500
Naphthalene 160 agIL <gAg N/A <20,0 <20.0 <20.0 <200 <200 <20,0 <2.00 <2.00 <200
Acenaphthene 16 ugIL ug/kg N/A <20.0 <20.0 <20.0 <20.0 <2.00 <20,0 <2.00 <2.00 <200
Fluoranthene No ERL <gIL ug/kg N/A <20,0 <20.0 <20.0 <20.0 <0.50 <20,0 <0.50 <0 50 <20 0
Benzo(a)pyrene 430 ugIL ug/kg N/A <20.0 <20.0 <20.0 <20.0 <0 50 <20,0 <0.50 <0 50 <20 0
Benzo(e)pyrene No ERL ug/L ag/kg N/A <20.0 <20.0 <20.0 <20.0 <0 50 <20.0 <0.50 <0.50 <20 0
TPR No ERL 184.00 175.00 114.00 276.00 22000 62.10 170.00 12000 122.00
Ammonia No ERL mg/L mg/kg N/A 79.40 131.00 97.00 9220 <003 2.79 <0.03 028 321
Total Sulhde mg/kg 17300 161.00 341.00 211.00 4,79 8600

0/~Total Solid mg/kg 32.00 33.60 29.60 31.90 64.50 4080
0/~Volatile Solid mg/kg 1.94 1.49 1.57 1.58 094 1 78

Source USACE Database.



TABLE 3.2-10 (Concluded)

DETECTEDPARAMETERSIN THE HISTORIC DATA
INNER HARBOR

CORPUSCHRISTI SHIP CHANNEL

Liquid Solid

Station:
Date:

Channel Station.

Texas Acute

CC-TB-DO-al
11/21/00
1100*00

o0-T8-00-O2
11/21/00
1150<00

DUP 00-8-00-11
11/21/00
1050*00

Media Media MaCne Water
Parameter ERL Unit Unit Quality Standard Water Elatriate Sediment Water Elutnate Sediment Water Blutnate Sediment

Sand ¾ 5.600 3.700 0800
Silt ¾ 6.100 8200 12800
Clay ¾ 88,300 88 100 86.400

050 mm 0.003 0.003 0.003

Oil & Grease No ERL mg/L mg/kg N/A

As 82 <gIL mg/kg 149 <1.00 <1.00 7.64 <100 <1.00 6.10 <1.00 <1.00 728

Ba No BRL ug/L mg/kg N/A 5470 6240 14400 5720 65.90 189.00 56.10 6420 23000

Cd 12 <gIL mg/kg 45.4 <010 <0.10 012 <010 <0.10 0.16 <0.10 <0.10 0.23

Cr 81 <gIL mg/kg 1090 <100 <1.00 558 <1.00 <1.00 9.11 1.80 <1.00 8.61
Cs 34 <gIL mg/kg 135 <1.00 <1.00 665 <1 00 <1.00 12.80 <1.00 <1 00 9.19
Pb 46.7 <gIL mg/kg 133 <1,00 <1.00 26.60 <100 <1.00 22.70 <1.00 <100 2470
Hg 0 15 <gIL mg/kg 2.1 <0.20 <0.20 0.14 <020 <0.20 0.12 <0.20 <0.20 0.12
Ni 20,9 ugIL mg/kg 118 <1 00 <1.00 3.91 <1.00 <1.00 6.19 <1.00 <100 6.62
Ag 1 ug/L mg/kg 2 <1.00 <1.00 <0.10 <100 <1 00 <0.10 <1.00 <1.00 <0.10
Se No ERL ug/k mg/kg 564 <1.00 <1.00 177 <1.00 <1.00 164 <1.00 <1.00 1 68
Zn 150 ug/L mg/kg 927 360 6.70 58.50 13.90 4.30 94.70 830 6.40 8230
TOO NoERL mgIL mg/kg N/A <1000 <1000 1270000 <1000 <1000 11600.00 <1000 <1000 18000.00

Total FOB 227 ug/L ag/kg 10 <0.01 <0.01 <1.00 <001 <0.01 <1.00 <0.01 <0.01 <1 00
DOT 1.58 agIL ag/kg 0.13 <0.10 <0.10 <10.0 <010 <0.10 <10.0 <0.10 <010 <100
Ohlordane 0.5 <gIL ag/kg 009 <0.14 <0.14 <10. <0.14 <0.14 <10. <0.14 <014 <10.
Toxaphene No ERL <gIL ag/kg 021 <0.50 <0.50 <50.0 <050 <0.50 <50.0 <0.50 <0.50 <50.0
Total PAR No ERL ag/L mg/kg N/A <5.00 <5.00 <500 <5.00 <5.00 <500 <5.00 <5.00 <500
Naphthalene 160 ugIL <gAg N/A <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2,00 <2 00 <20.0

Acenaphthene 16 ag/k ug/kg N/A <2.00 <2.00 <20.0 <2.00 <2.00 <20.0 <2.00 <2.00 <20.0
Fluoranthene No ERL <gIL ag/kg N/A <0.50 <0.50 <20.0 <050 <0.50 <20.0 <0.50 <0.50 <200
Benzo(a)pyrene 430 ug/L ag/kg N/A <0.50 <0.50 <20.0 <0 50 <0.50 <20,0 <0.50 <0.50 <20 0
Benzo(e)pyrene No ERL <gIL ag/kg N/A <0.50 <0.50 <20.0 <0 50 <0.50 <20.0 <0.50 <0.50 <20.0

TPR No ERL 200.00 130.00 10500 20000 18000 160.00 180.00 170.00 197.00

Ammonia No ERL mg/L mg/kg N/A <0.03 2.40 84 90 <0 03 2.47 87 50 <0.03 3.37 99 00
Total Sulfide mg/kg 413.00 42.00 11600°/<Total Solid mg/kg 30.50 30.50 29 80
¾Volatile Solid mg/kg 1.65 2.27 1.82

Source: USACE Database



TABLE 3.2-11

DETECTEDPARAMETERSIN THEHISTORIC DATA

GULF INTRACOASTAL WATERWAY
ACROSS CORPUS CHRISTI BAY

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

GI0-088-83-0
5/11/83
0+000

1 GI0-088-83-
5/11/83
5+000

02 GI0-088-83-
5/11/83
10*000

03 Gb- 088-83-0
5/11/83
3+000

A 171

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Elutriate Sediment Water Elutriate Sediment Water Elatriate Sediment Water Elatriate Sediment

Sand ¾ 3.14 508

Silt 0/~ 52.49 19.78

Clay ¾ 44.37 75.1

050 mm 0.006 0.002

Oil & Grease No ERL mg/L mg/kg N/A <1.0 <1.0 2920 <1.0 <1.0 250.0 <1.0 1.5 76.0 <1.0 80.0

As 82 ag/L mg/kg 149 7.5 14,0 3.5 9.0 14.0 2.29 7.8 20.0 <1.0 14.0 1.0

Ba No ERL ug/L mg/kg N/A

Cd 1 2 ugIL mg/kg 45.62 <2.0 <2.0 <0.5 <2.0 <2 0 <0,5 <2.0 <2.0 <0.5 <2.0 <05

Or 81 ag/L mg/kg N/A <10.0 <10,0 7.14 <10.0 <10.0 5.35 <10.0 <100 <5.0 <10.0 55.0

Ca 34 <gIL mg/kg 13,5 <1.0 <1.0 <5,0 <1.0 <1.0 <5,0 <1.0 <1.0 <5.0 <1.0 <5.0

Pb 467 ug/L mg/kg 133 <10.0 <10.0 <5.0 <10.0 <10.0 <5,0 <10.0 <10,0 <50 <10.0 <50

Hg 0.15 ug/L mg/kg 2.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Ni 209 ug/L mg/kg 118 <20,0 <20.0 5.4 <20.0 <20.0 61 <20.0 <20.0 <50 <20,0 <5.0

Ag 1 <gIL mg/kg 2

Se No ERL <gIL mg/kg 564

Zn 150 <gIL mg/kg 92.7 <20.0 <20.0 39.0 <20.0 <20.0 24,0 <20.0 <200 <5,0 <20,0 10,0

TOO N0ERL mg/L mg/kg N/A

Total POE 22.7 <gIL ag/kg 10 <0.50 <0.50 <10.0 <0.50 <0.50 <10,0 <0.50 <050 <100 <0.50 <10.0

DOT 1.58 <gIL ag/kg 0,13 <0.02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.02 <050 <0.02 <0.50

Ohbordane 05 ag/L ag/kg 0.09 <0.05 <0.05 <1.0 <0.05 <0.05 <1,0 <0.05 <0.05 <1.0 <0.05 <1 0
Toxaphene No ERL ug/L ag/kg 0.21 <0.50 <0.50 <10.0 <0.50 <0.50 <10,0 <0.50 <0.50 <10.0 <0.50 <10.0

Total PAR 4,022 ag/k mg/kg N/A

Naphthalene 160 ug/L ag/kg N/A

Acenaphthene 16 ug/L ag/kg N/A

Fluoranthene 600 ug/L <gAg N/A

Benzo(a)pyrene 430 ug/L ug/kg N/A

Benzo(e)pyrene No ERL agIL <gAg N/A

Aldnn No ERL ug/L <gAg 1.3 <0.02 <0.02 <0.2 <0.02 <0.02 <0.2 <0.02 <0.02 <0 2 <0.02 <0 2

Dieldnn 0.02 ag/k <gAg 0.71 <0.02 <0.02 <0.50 <0 02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.50

Reptachbor No ERL ug/L <gAg 0.053 <0.02 <0.02 <0.50 <0 02 <0.02 <0.50 <0.02 <0.02 <0.50 <0.02 <0.50

Rexachlorocyclohexane No ERL ug/L ug/kg 0.16 0.09 0.09 <0.50 0.12 0.16 <0.50 0.09 0.10 <0.50 <0.02 <0.50

Ammonia No ERL mg/L mg/kg N/A 0.09 0.50 36.00 0.10 0.68 40.00 0.07 0.20 10.00 0.09 12.0



TABLE 3.2-11 (Concluded)

DETECTED PARAMETERS IN THE HISTORIC DATA
CORPUSCHRISTI BAYTO MUDFLATS

GULFINTRACOASTALWATERWAY

Liquid Solid

Station:
Date:

Channel Station:

Texas Acute

Gb 0-088-80-0
11/16/90
10*000

1 Gb0-088-93-
12/21/93
0+000

01 Gb0-088-93-
12/21/93
5*000

02 Gb0-088-93-
12/21/93
10*000

03

Media Media Marine Water
Parameter ERL Unit Unit Quality Standard Water Ebatnate Sedimen’ Water Ebatriate Sediment Water Ebutriate Sediment Water Ebatriate Sediment

Sand 0/~ 86.8 61.4 85 5 90 6

Silt ¾ 8.0 28.1 11.5 3.6

Clay ¾ 5.2 10.5 3 5.8

050 mm 0.205 0.132 0.191 0 177

Oil & Grease NoERL mg/L mg/kg N/A

As 8.2 ag/L mg/kg 149 <2.0 <2.0 <1,0 <1.0 <1.0 <0.50 <1,0 <1.0 <050 <1.0 <1.0 <0.50

Ba NoERL agIL mg/kg N/A 50.1 74.3 153.00 52.7 71 8 75.19 52,3 644 31.79

Cd 1.2 agIL mg/kg 45.62 <10.0 <2.0 <0.10 <0.10 <0.10 <0.50 <0.10 <0.10 <0.50 <0.10 <010 <0.50

Or 81 agIL mg/kg N/A <1,0 <10.0 1.0 <1.0 <1.0 6.70 <1,0 <1.0 3.30 <1,0 <1.0 1.60

Ca 34 agIL mg/kg 13.5 <5.0 <1.0 2.7 <1.0 <1.0 5.50 <1,0 <1.0 2.40 <1.0 <1.0 1.20

Pb 467 agIL mg/kg 133 <0.2 <5.0 <1.0 <1.0 <1.0 5.50 <1,0 <1.0 3.70 <1.0 <1.0 1.90

Hg 0.15 agIL mg/kg 2 1 <5.0 <0.2 <0.1 <0.2 <02 <0.05 <0,2 <0.2 <0.05 <0.2 00.2 <0.05

Ni 209 agIL mg/kg 118 <50 <5.0 2.1 <10 <1.0 4.70 <1.0 <1.0 2.30 <1.0 <10 096

Ag 1 ag/L mg/kg 2 <2.0 01.0 <1,0 <0.50 <1,0 <1 0 <0.50 <1.0 <1,0 <0.50

Se No ERL ug/L mg/kg 564 <5.0 <2.0 <0.5 <2.0 <2.0 <1.00 <2,0 <2.0 <1.00 <2.0 <2.0 <1.00

Zn 150 ugIL mg/kg 92.7 <5.0 <5,0 5,9 <10 4.1 29.5 6.3 3.0 144 <1.0 9.2 6.9

TOO No ERL mgIL mg/kg N/A 1.00 1.00 <100 9.60 13.3 92.0 8.40 9.00 <100.0 960 127 <1000
Total POE 22.7 ug/L ag/kg 10 <050 <0.50 <5.0 <0.50 <0.50 <15.0 <0.50 <050 <15.0 <0.50 <0.50 <15.0
DOT 1.58 ug/L ag/kg 0.13 <0.02 <0.02 <0.2 <0.12 <0.12 <30.0 <0.12 <0.12 <30.0 <0.12 <0.12 <30.0

Ohbordane 0.5 ag/L <gAg 0.09 <0.02 <0.02 <0,2 <0.14 <0.14 <30.0 <0.14 <0.14 <30.0 <0.14 <0.14 <30,0

Toxaphene No ERL <gIL <gAg 0.21 <0.50 <0.50 <5.0 <0.50 <0.50 <150.0 <0.50 <0.50 <150.0 <0.50 <0.50 <150.0

Total FAR 4.022 ag/L mg/kg N/A <5.00 <5.00 <05 <5.00 <5.00 <1 50 <500 <5.00 <1.50 <5.00 <5.00 <1.50

Naphthabene 160 ugIL ag/kg N/A <2.0 <2.0 <50.0 <2.0 <2.0 <90.0 <2.0 <2.0 <90.0 <2.0 <20 <90.0

Acenaptithene 16 ag/L ag/kg N/A <2.0 <20 <50.0 <2.0 <2.0 <90.0 <2.0 <20 <90.0 <2.0 <2.0 <90.0

Fluoranthene 600 ug/L ag/kg N/A <0.50 <0.50 <10.0 <050 <0.50 <90.0 <0.50 <0.50 <90.0 <0.50 <0.50 <900
Benzo(a)pyrene 430 ag/k ag/kg N/A <0.50 <0.50 <10.0 <0.50 <050 <90.0 <0.50 <050 <90.0 <0.50 <0.50 <90.0

No ERL ag/L ag/kg N/A <0.50 <0.50 <90.0 <0.50 <0.50 <90.0 <0.50 <0.50 <90.0

Source USACE Database



TABLE 3.3-1
SEDIMENT SAMPLE RESULTS (mg/kg)

LA QUINTA
CORPUS CHRISTI SHIP CHANNEL

SAMPLE# Hg Se As Ag Al B Ba Be Cd Cr Cu
ERL 0.15 NoERL 8.2 1.0 N0ERL NoERL NoERL NoERL 1.2 81 34

CC 88 S 0.040 0.200 5.30 <2.0 16,5000 13.0 3980 1.10 <0.3 17.0 12.0
CC 99 5 0.054 <0.2 530 <2.0 19,5000 17.0 872.0 094 <0.3 140 17.0
CC100S 0.040 <0.2 3.80 <2.0 7,700.0 11.00 246.0 0.60 <0.3 8.3 6.4

SAMPLE# Fe Mg Mn Mo Ni Pb Sr TI V Zn %H20
ERL No ERL No ERL No ERL No ERL 20.9 46.7 No ERL No ERL No ERL 150 No ERL

CC 88 S 13,700 8,510 295.0 <2.0 13.0 18.00 89.3 <5.0 13.0 654 67.4
CC 99S 13,500 6,740 244.0 <2.0 110 15.00 1180 <5.0 19.0 71.6 43.0
CC100 5 7,130 4,640 261.0 <1.0 6.0 10.00 57.3 <5.0 9.3 37.0 46.1

Source: Barrera, etal., 1995.



TABLE 3.3-1 (Contd)
SEDIMENT SAMPLE RESULTS (mg/kg)

LOWER BAY
CORPUS CHRISTI SHIP CHANNEL

SAMPLE # Hg Se As Ag Al B Ba Be Cd Cr Cu
ERL 0.15 No ERL 8.2 1.0 No ERL No ERL No ERL No ERL 1.2 81 34

CCII2S 0.040 <0.2 5.00 <2.0 10,100 12.0 292.0 0.72 <0.3 11.0 7.7
CC123 S 0.020 <0.2 2.20 <2.0 4,350 3.0 209.0 0.30 <0.3 5.0 3.1
CC137 S 0.010 0.200 1.30 <2.0 1,560 <2.0 53.6 0.10 <0.2 3.0 1.1
CC147 5 0.040 <0.2 2.40 <2.0 6,310 5.0 314.0 0.36 <0.2 7.5 4.1
CC153 S 0.020 <0.2 1.30 <2.0 1,280 <2.0 237.0 0.10 <0.2 2.0 0.62
CC154 5 0.040 <0.2 3.80 <2.0 7,000 8.1 371.0 0.47 <0.2 8.2 4.5

SAMPLE # Fe Mg Mn Mo Ni Pb Sr TI V Zn %H20
ERL No ERL No ERL No ERL No ERL 20.9 46.7 No ERL No ERL No ERL 150 No ERL

CC112 S 9,780 6,590 362.0 <2.0 9.0 13.0 72.0 <5.0 10.0 51.7 54.7
CC123 5 4,410 2,880 120.0 <1.0 5.5 5.0 61.7 <5.0 6.1 21.0 35.4
CC137 S 2,010 1,250 81.9 <1.0 2.0 <4.0 28.4 <4.0 2.9 10.0 25.3
CC147 S 6,350 3,880 149.0 <1.0 6.3 8.0 61.7 <4.0 7.4 31.9 31.7
CC153S 1,650 1,330 71.1 <1.0 2.0 <4.0 154.0 <4.0 2.7 6.6 19.7
CC154S 7,790 4,530 195.0 <1.0 7.0 8.00 53.8 <4.0 8.2 34.3 39.1

Source: Barrera, et al, 1995.



TABLE 3.3-1 (Cont~d)
SEDIMENT SAMPLE RESULTS (mg/kg)

UPPER BAY
CORPUS CHRISTI SHIP CHANNEL

SAMPLE# Hg Se As Ag Al B Ba Be Cd Cr Cu
ERL 0.15 No ERL 8.2 1.0 No ERL No ERL No ERL No ERL 1.2 81.0 34.0

CC 26 S 0.17 0.20 4.20 <2.0 14,100 15.0 402.0 1.0 0.7 15.0 10.0
CC27S 0.04 0.40 1.60 <2.0 5,120 6.0 118.0 0.35 <0.2 5.2 4.1
CC 32 S 0.14 0.30 , 4.60 <2.0 18,400 12.0 348.0 1.2 0.40 17.0 11.0
CC4OS 0.12 <0.1 5.70 <2.0 17,400 17.0 349.0 1.1 <0.3 18.0 10.0
CC495 0.06 0.20 5.60 <2.0 11,000 12.0

10.0
196.0 0.79 <0.2 11.0 8.8

CC6OS 0.096 <0.1 6.20 <2.0 19,700 451.0 1.2 <0.3 18.0 11.0
CC71 5 0.081 <0.1 7.50 <2.0 21,700 16.0 435.0 1.2 <0.3 19.0 11.0
CC 80 5 0.057 0.30 7.10 <2.0 12,300 7.7 539.0 0.91 <0.3 12.0 9.9
CC 90 S 0.03 0.30 2.30 <2.0 3,760 4.0 178.0 0.2 <0.2 4.3 3.2

SAMPLE # Fe Mg Mn Mo Ni Pb Sr TI V Zn %H20
ERL No ERL No ERL No ERL No ERL 20.9 46.7 No ERL No ERL No ERL 150 No ERL

CC26S 11,900 7,250 244.0 <2.0 8.6 24.0 120.0 <5.0 11.0 127.0 50.5
CC27S 3,910 5,100 198.0 <1.0 2.0 10.0 818.0 <5.0 4.8 37.3 32.1
CC 32 S 14,700 8,860 234.0 <2.0 11.0 26.0 133.0 <5.0 13.0 114.0 55.7
CC4OS 14,300 9,620 522.0 <2.0 10.0 25.0 106.0 <5.0 11.0 101.0 70.0
CC 49 5 10,200 7,160 285.0 <2.0 9.0 17.0 330.0 <5.0 8.8 58.6 44.6
CC 60 S 15,800 9,420 269.0 <2.0 12.0 24.0 102.0 <5.0 13.0 98.2 55.1
CC7I 5 16,800 11,600 281.0 <2.0 13.0 23.0 1

1
94.0 <5.0 17.0 92.8 50.9

CC8OS 11,900 7,200 290.0 <2.0 9.9 18.0 59.0 <5.0 10.0 67.9 43.8
CC 90 5 3,880 2,380 95.1 <1.0 3.0 9.0 104.0 <5.0 5.3 21.0 26.5

Values in bold = sample was above TNRCC screening levels

Source: Barrera, etal., 1995.



TABLE 3.3-1 (Concluded)
SEDIMENT SAMPLE RESULTS (mg/kg)

INNER HARBOR
CORPUS CHRISTI SHIP CHANNEL

ERL 0.15 No ERL 8.2
0.4CC 1 5

CC 2S
CC 3S
CC 4S
CC 20S
CC 213

1.0
2.6

0.76

No ERL

0.87

<2.0
4.3

0.4

<2.0

No ERL

6.8

6,190

0.140

5.0

19.200

CC 22S

No ERL

<0.1

<2.0

<2.0

<0.1

<20

-~—

No ERL

2.2

104

19,600
11.0

SAMPLE# Hg Se As Ag Al B Ba Be Cd Cr Cu

, I I

‘p t

3.3

21000

0.4

1.2

18.0
148

<2.0

0.39

4.9

12.0

<2.0

81.0

6,760

1,530

<2.0

310

7,170
7.0

34.0

1.1

8.80.83
1.2 ~ 18.0

8.6

1.2

25,400

196.0

9.9

17.0
245.0

0.89
0.41

230
15.0

0.45

24.0

375.0

0.4

-

1.3
0.89

8.4
18.0

1.0
19.0

6.9

31.0
12.0
32.9

SAMPLE# Fe Mg Mn Mo Ni Pb Sr TI V Zn 1 %H20
No ERL 150 No ERL

7.7 93.1 I 42.0
13.0 ~iJ~’~’ 63.9
200 ~ 606
17.0 ~1I1!*PSI.UIJ68.6
7.3 j 67.6 I 36.8

ERL No ERL No ERL No ERL No ERL 20.9 46.7 No ERL No ERL
CC 1 5 5,050 3,240 170 <10 4.0 13.0 50.7 <5.0
CC 2 5 12,700 7,980 354 <2.0 10.0 29.0 71.1 <5.0
CC 3S 12900 7320 391 <20 110 ‘<I~~$~861 <50
CC 4S 14,800 9,640 494 <2.0 11.0 32.0 103.0 <5.0
CC 20 S 5,580 3,460 106 <1.0 4.0 16.0 93.9 <5.0
CC 21 S 6,470 3,820 144 <1.0 4.0 ‘ 92.8 <5.0 8.3 ~1I~4IJ~j41.2

18.0 ~ “ 58.3CC 22 S 17,900 9,250 280 <2.0 13.0 79.0 <5.0

Source: Barrera, etal., 1995.



TABLE 3.3-2

DETECTEDPARAMETERSIN CONSTRUCTIONSEDIMENTS
LOWERBAY/UPPERBAY/LA QUINTA EXTENSION

CORPUSCHRISTI SHIP CHANNEL

Station:
Depth:

Date:
Channel Station:

Parameter ERL Units

C-60 0-60
8-10 13-15

C-67
1

C-71A
0-2

C-76
5

L-24
20

L-27 L-27
10 19

L-30 L-30
9 19

5/21/00
120+65

5/25/00
520+51

6/2/00
718+61

6/5/00
960+27

6/1/00
330+50

6/1/00
368÷00

6/2/00
385+00

As 8.2 mg/kg
Ba No ERL mg/kg
Cd 1.2 mg/kg
Cr 81 mg/kg
CU 34 mg/kg
Pb 46.7 mg/kg
Hg 0.15 mg/kg
Ni 20.9 mg/kg
Ag 1 mg/kg
Se No ERL mg/kg
Zn 150 mg/kg
TOO No ERL wt %

<0.001 2.9
153 183

0.09 0.07
30.1 22.1
4.58 4.54

4.1 6.9
0.015 0.012

11.0 4.41
<0.001 <0.001
<0.015 <0.015

40.4 30.1
7.8 8

3.8
25.7
0.22

30
4.65

7.5
0.007

5.53
<0.001
<0.015

42.8
9.5

4.0
103

0.19
46.3
6.64
10.8

0.008
8.18
0.24

<0.015
62.1
6.6

2.9
128

0.29
34.9
3.48

8.6
0.017

6.71
<0.001
<0.015

60.8
8

2.2
25.3
0.09
18.7
3.36
4.8

0.009
7.00

<0.001
<0.015

12.8
10.5

6 2.2
19.5 7.9
0.16 0.03
28.0 23.3
5.51 2.84
4.4 2.5

<0.005 <0.005
6.03 6.28

<0.001 <0.001
<0.015 <0.015

37.8 23.5
4.0 8.1

7.1 4.8
52.1 17.7
0.20 0.03
26.9 30.1
4.63 4.23
4.6 6.2

<0.005 0.007
6.54 7.47

<0.001 <0.001
<0.015 <0.015

37.4 28.3
8.2 10.7

* Sample depth is measured from the mudline.

Source: Fugro South, Inc., 2000.



TABLE 3.3-3

SUMMARY OF CHEMISTRY AND BIOASSAY DATA FOR CONSTRUCTION MATERIAL (% Survival)
INNER HARBOR

CORPUS CHRISTI SHIP CHANNEL

Station:
Channel Station:

Texas Acute
Marine Water

Parameter Quality Standard

IC-i
1260+00

10-2
1440+00

10-3
1555+00

Water Elutriate Water Elutriate Water Elutriate

OiI&Grease(ug/L) N/A
As (ug/L) 149
Cu(ug/L) 13.5
Se (ug/L) 564
Zn (ug/L) 92.7
Chlordane (ug/L) 0.09

<1000 2,890
80 51

10.8 1.0
25.3 29.6
100 52

0.06 <0.05

<1000 1,000
61 47
1.0 1.0

21.4 25.1
108 73

0.05 <0.05

<1000 1,120
76 61

1.1 1.0
22.3 22.0

42 <20
0.06 <0.05

Date Organism

1981 MenIdiabery//ina

Suspended
Liquid Particulate
Phase Phase

100 100

Suspended
Liquid Particulate
Phase Phase

97 97

Suspended
Liquid Particulate
Phase Phase

100 100
Mysidopsis a/myra
Pa/aemonetespugio

97 97
100 100

100 97
93 93

87 93
93 93

Source: Tereco, i982b.
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1.0 INTRODUCTION

1.1 PURPOSEOF THE BIOLOGICAL ASSESSMENT

This Biological Assessment(BA) is beingpreparedfor the purposeof fulfilling the U.S.

Army Corps of Engineer’s(USACE) requirementsas outlined under Section 7(c) of the Endangered

SpeciesAct (ESA) of 1973 as amended. The proposedFederalactionrequiring the assessmentis the

dredgingof the CorpusChristi Ship Channel(including alternativesfound in Section1.2) in Nuecesand

SanPatriciocounties,Texas. Table 1 presentsa list of Federallylistedspeciesaddressedin this BA. For

the purposesof this BA, theproject areais definedas theareawherethe actual dredgingwill takeplace,

proposedplacementareas,andtheproposedbeneficialusesiteswhereimpactsmightbe expected.

In 1990, the U.S. Congressauthorizedthe USACE to begin a reconnaissancestudyto

investigatedeepeningthe CorpusChristi Ship Channelsystemfrom the current45 feet (fi) to 50 ft to

accommodatelarge vessels,increaseshippingefficiency and enhancenavigation safety. The Port of

CorpusChristi Authority (POCCA),local sponsorof theexisting channelsystem,beganconsiderationof

additionalchannelimprovementsuponthe 1989 completionofthe 45-ft deepeningproject.

The USACE completedthereconnaissancestudyin 1994, concludingthatthe benefitsof

channelimprovementswouldbe2.5 timesgreaterthantheprojectcost. In 1999,the USACE andthePort

signedan agreementto conducta FeasibilityStudy, including an EnvironmentalImpactStatement(EIS).

The projectis beingledby theUSACE,but costsharedwith the Port.

The Feasibility Study involves multidisciplinary studies determining the specific

improvementsneededandthe benefit-costratiosof various alternatives. Severaltechnicalworkgroups

involved in the FeasibilityStudyphaseare definingscopesof work andreviewingthe resultsof certain

studies.Workgroupsinclude the RegulatoryAgency CoordinationTeam (RACT), ShorelineErosion,

CumulativeAssessment,Mitigation, HydrodynamicandSalinity Modeling,Waterand SedimentQuality,

andBeneficialUses. SeveralFederaland Stateregulatoryagenciesare participatingin the workgroups.

This BA is being preparedto assistthe U.S. Fish and Wildlife Service(FWS) andNational Marine

FisheriesService (NIMFS) personnelin fulfilling their obligationsunder the ESA. An EIS is being

preparedto addressthe impactsof theproject.

1.2 DESCRIPTIONOF THE PROPOSEDACTIONS

The study areafor the CorpusChristi Ship Channel — Channel ImprovementsProject

encompassesCorpusChristi Bay, includingthe southernsectionof RedfishBay andthe northernsection

of the Laguna Madre, NuecesBay, the lower NuecesRiver (12 miles), Tule Lake Channel,Viola

Channel,La Quinta Channeland the watershedsurroundingthesewaterbodiesup to roughly 0.5 mile
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TABLE I

FEDERALLY ENDANGEREDAND THREATENEDSPECIESOF POTENTIAL

OCCURRENCEIN THE CORPUSCHRISTISHIPCHANNEL
IMPROVEMENTSPROJECTAREA

IN NUECESAND SAN PATRICIO COUNTIES,TEXAS’

CommonName Scientific Name Status2

SouthTexasambrosia Ambrosiacheiranth~folia E

Slenderrush-pea Hoffmannseggiatenella E

Kemp’s ridley seaturtle Lepidochelyskempii E

Greenseaturtle Cheloniamydas T

Loggerheadseaturtle Carettacaretta T

Hawksbill seaturtle Eretmochelysimbricata E

Leatherbackseaturtle Dermochelyscoriacea E

Brown pelican Pelecanusoccidentalis E

Bald eagle Haliaeetusleucocephalus T/PDL

Whoopingcrane Grus americana E

Northernaplomadofalcon Falcofemoralisseptentrionalis E

Pipingplover Charadriusmelodus T

Mountainplover Charadriusmontanus PT

Eskimocurlew Numeniusborealis E

Ocelot Leoparduspardalis E

Jaguarundi Herpailurusyagouaroundi E

WestIndianmanatee Trichechusmanatus E

Accordingto U.S. Fish& Wildlife Service(FWS, 2000a).
2 E Endangered;in dangerof extinction.

TThreatened;severelydepletedor impactedby man.
PT Proposedfor listing as threatened.
T/PDL Currentlyclassifiedasthreatenedbut proposedfor delistingin lower 48 states.
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inland from all shorelines(Figure 1-1). The coastlineof thisareaextendsacrossNuecesandSanPatricio

countiesandis adjacentto thecities of CorpusChristi, Portland,Inglesideby theBay, andPortAransas.

The CorpusChristi ShipChannelis locatedin CorpusChristi Bayon thesouthernportion

of the Texas coast, 200 miles southwestof Galvestonand 150 miles north of the mouth of the Rio

Grande. This channelranks seventhin the nation for tonnageshippedon oceangoingvessels,and in

Texasonly theHoustonShip Channelhandlesmoretonnage.

The authorizedFederalnavigationprojectconsistsof channelsandturningbasinssuitable

for oceangoingvessels,rubblestonejetties, and a stonedike. The channelbeginsat deepwater in the

Gulf of Mexico about 4.3 miles offshore, passesthrough the jettied inlet, and extendsabout 21 miles

westwardto CorpusChristi. Continuingwest, the channelextendsabout8.5 miles throughthe harbor

areabefore terminatingat the Viola Turning Basin. Thejettiesare 11,190and 8,610ft long andextend

into the Gulf from SanJose(formerly St. Josephs)and MustangIslands,respectively,and stabilizethe

naturalinlet of AransasPass. The stonedikeon SanJoseIslandconnectswith thenorthjetty andextends

20,991 ft up the island. The La QuintaChannelextendsfrom the basinandmooringfacilities at Ingleside

Point, which is abouthalf-way betweenthe Gulf of Mexico and CorpusChristi, about5.7 miles to La

Quinta.

The CorpusChristi Ship Channel— ChannelImprovementsProjectinitially beganwith

17 alternatives.Thesealternativeshavebeencontinuallyscreenedbasedon informationdevelopedfrom

public outreachefforts and environmental,economic,and engineeringstudies. As of June2001, the

proposedalternativesincludethe following:

• DeepentheCorpusChristi ShipChannelfrom —45 ft meanlow tide (MLT) to —52 ft
MLT, plus advancedmaintenanceand allowableover-depth.No deepeningof La
Quinta Channel. Depthswill be increasedroughly 10,000 ft into the Gulf of Mexico
to the—56-ft isobath.

• Widen the CorpusChristi Ship Channelfrom Port Aransasto the HarborBridge to
530 ft. (Existingwidths are500ft betweenPort AransasandLa QuintaJunctionand
400 ft betweenLa QuintaJunctionandthe HarborBridge.)

• Extend the La Quinta Channel7,200 ft at a depthof —40 ft MLT anda width of
300 ft andincludeaturningbasin.

• Add 200-ft-widebargeshelves(-12 ft MLT) on both sidesof the ship channelfrom
La QuintaJunctionto theHarborBridge. Shelfwidth measuredfrom the toe of the
widenedand deepenedship channel. For mostof the reach, no dredgingwould be
required,only the addition ofnavigationaids.
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Thesealternativeshavebeen screenedand refined according to benefit-costanalyses,

which take into accounteconomic,construction,andenvironmentalcosts as comparedto their benefits.

The USACE and PCCAarepreparedto havethe Feasibility Study/EIScompletedin 2002 to allow for

projectauthorizationby Congressin thatyear.
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2.0 IMPACT ASSESSMENTFORLISTED SPECIES

To assessthe potential impactsof the proposedproject on endangeredand threatened

species,PBS&J personnel(1) conducteda literaturereview and searchedfor other scientific data to

determine species distributions, habitat needs and other biological requirements; (2) interviewed

recognizedexpertson the listed species,including local and regional authoritiesand Federaland State

wildlife personnel;and(3) conductedan on-siteinspectionof thebiological resourcesof the projectarea.

Significant literature sourcesconsulted for this report include the FWS series on

endangeredspeciesof the seacoastof theU.S. (NationalFishandWildlife Laboratories(NFWL), 1980),

Federalstatusreportsand recoveryplans,andjob reportsof the TexasParksand Wildlife Department

(TPWD). A field surveyof theprojectareawas performedby PBS&Jecologistsin August2000.

2.1 SOUTHTEXAS AMBROSIA

SouthTexasambrosia(Ambrosiacheiranth~folia),also known as southTexasragweed,

was Federallylisted as endangeredin August 1994 (50 CFR Part 17; 23 September1994). Primary

threats to the survival of this speciesinclude a low natural reproductive rate and destructionor

disturbanceof its habitat(FWS, 1987). Most of thedeepclay soils occurringin southTexasthat could

supporthabitatfor southTexasambrosiahavebeenconvertedinto agriculturaluse. Knownstandsof this

speciesoccur in ROWs along highways and railways, where the speciesis subject to weed-control

measures,including mowing andherbicideapplications(Turner, 1983). In addition, introducedspecies

such as buffalograss(Cenchrusciliaris) and King Ranch bluestem (Bothriochloa ischaemumvar.

songarica)competewith southTexasambrosiaandothernativeplants.

South Texas ambrosia is known only from the southerntip of Texas and from

Tamaulipas,Mexico (Correll andJohnston,1970; Turner, 1983). It was first collectedby J.L. Berlandier

in San Fernando,Tamaulipas,Mexico, in 1835 (Turner, 1983), but it was not until 1859 that Gray

describedthis speciesas new to science. Historically, southTexas ambrosiawas known only from

Kleberg,Nueces,Jim Wells, andCameroncountiesin the U.S. andTamaulipasin Mexico. Currently,the

speciesoccursin Nueces,Kleberg,andJimWells counties(Pooleet al., 2000). Thestatusof theMexican

populationsis unknown.

An erect, silvery to grayish-green,herbaceousperennial4 to 12 inches tall, southTexas

ambrosiais an inhabitantof open,clay-loamto sandyloamprairiesandsavannahs.It occursin the Gulf

coastalgrasslandin a vegetationtypecontainingdominantshrubstypical of a local edaphicphaseof the

Tamaulipanbrushland(e.g., speciesof acacia(Acaciaspp.),Texasebony(Pithecellobiumfiexicaule),and

cenizo (Leucophyllumfrutescens). Grassestypically occurring with southTexas ambrosia include

perennialssuch as bluestems,paspalums(Paspalu.~nspp.), and lovegrasses(Eragrostis spp.). South

Texas ambrosiaoccursin flat, deep, largely undisturbedclay soils or occasionallyon wind-blown clay
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dunesalongstreams. Clay soils of extremesouthTexasderivedfrom the Beaumontclay seriescould be

consideredsuitable for establishmentof this species. Most knownremnantpopulationsare foundalong

roadways,railways, and on disturbedsites (Lonard, 1987). SouthTexasambrosiais difficult to detect

becauseit is generallyovertoppedby grasses(Turner, 1983).

This speciesis not expectedto occur in theprojectareadueto the lack of suitablesoils.

No specimensof this specieswere encounteredin the projectareaduringPBS&J’s field efforts andno

impactsto this endangeredplantare anticipated.

2.2 SLENDERRUSH-PEA

The slenderrush-pea(Hoffmanseggiatenet/a) was Federallylisted as endangeredon I

November1985 (50 FR 45614) andis alsolistedby the Stateof Texasas endangered.The proposalto

list the slenderrush-peaas endangeredusedthe correctspelling of the scientific name(Hoffmanseggia

tenet/a)(49 FR 45884). The final rule for listing, however,usedan incorrectspelling(Hoffmannseggia

tenella) (40 FR 45614),which hasbeenusedin subsequentFederaland State documents.The slender

rush-peais knownfrom only four populationsin Klebergand Nuecescounties. It grows on calcareous,

clayey soils in associationwith short andmidgrassessuch as buffalograss,Texaswintergrass(Stipa

leucotricha),andTexasgrama. Woody plants such as honeymesquite,huisache,huisachillo (Acacia

tortuosa),granjeno,brasil (Condaliahookeri),retama,lotebush(Zizyphusobtus~folia),tasajillo (Opuntia

leptocaulis),andpricklypear(Opuntiaspp.)arealso commonat the knownsites. The greatestthreatsto

this speciesare conversionof coastalprairie habitatto other landuses,herbicideuse,and competition

from non-nativegrassessuchas King Ranchbluestem,Klebergbluestem(Dichanthiumannulatum),and

bermudagrass(Cynodondactylon)(TPWD, 1997).

This speciesis unlikely to occur in the project areadueto the lack of suitablesoils and

habitat. No impactson the slenderrush-peaareexpectedfrom thisproject.

2.3 KEMP’S RIDLEY SEATURTLE

2.3.1 Reasonsfor Status

Kemp’s ridley (Lepidochelyskempii)was listedas endangeredthroughoutits rangeon 2

December1970 (35 FR 18320). Populationsof this specieshavedeclinedsince 1947,when anestimated

42,000 femalesnestedin oneday,to a total nestingpopulationof approximately1,000in the mid-l980s.

The declineof thisspecieswas primarily dueto humanactivitiesincludingcollectionof eggs,fishing for

juvenilesandadults, killing adults for meatand otherproducts,and direct take for indigenoususe. In

addition to thesesourcesof mortality, Kemp’s ridleyshavebeensubjectto high levelsof incidentaltake

by shrimp trawlers (FWS andNMFS, 1992; NMFS, 2000). The National ResearchCouncil’s (NRC’s)

Committeeon SeaTurtle Conservationestimated in 1990 that 86% of the human-causeddeaths of
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juvenileand adult loggerheadsandKemp’s ridleysresultedfrom shrimptrawling (Campbell,1995). It is

estimatedthat beforethe implementationof turtle excluderdevices(TEDs)the commercialshrimpfleet

killed between500 and5,000Kemp’s ridleys eachyear (NMFS, 2000). Kemp’s ridleys havealsobeen

takenby poundnets,gill nets,hookandline, crabtraps,andbonglines.

Another problemsharedby adult andjuvenile sea turtles is the ingestionof manmade

debrisand garbage. Postmortemexaminationsof sea turtles found strandedon the southTexascoast

from 1986 through 1988revealed54% (60 of the Ill examined)of the seaturtleshadeatensometypeof

marinedebris. Plastic materialswere most frequently ingestedand included piecesof plastic bags,

styrofoam,plastic pellets,balloons,rope, and fishing line. Non-plastic debrissuch as glass,tar, and

aluminumfoil were alsoingestedby the seaturtlesexamined. Much of this debriscomesfrom offshore

oil rigs, cargoships,commercialandrecreationalfishing boats,researchvessels,naval ships, and other

vesselsoperatingin the Gulf of Mexico. Lawsenactedduring the late-l980sto regulatethis dumpingare

difficult to enforceovervastexpansesof water. In addition to trash,pollution from heavyspills of oil or

wasteproductsposeadditionalthreats(Campbell,1995).

Furtherthreatsto this speciesincludecollisionswith boats,explosivesusedto removeoil

rigs, and entrapmentin coastalpower plant intakepipes (Campbell, 1995). Dredgingoperationsaffect

Kemp’s ridley turtlesthrough incidentaltakeandby degradingthe habitat. Incidentaltakeof ridleyshas

beendocumentedwith hopperdredges,but not pipelinedredges.In addition to direct take, channelization

of the inshoreandnearshoreareascan degradeforagingand migratory habitatthrough spoil dumping,

degradedwaterquality/clarityandalteredcurrentflow (FWSandNMFS, 1992).

Sea turtles are especiallysubject to humanimpacts during the time the females come

ashorefor nesting. Modificationsto nestingareascan havea devastatingeffect on seaturtle populations.

In manycases,prime seaturtle nestingsitesarealsoprimereal estate. If a nestingsite hasbeendisturbed

or destroyed,femaleturtlesmaynestin inferior locationswherethe hatchlingsarelesslikely to survive,

or they maynot lay anyeggsat all. Artificial lighting from developedbeachfrontareasoften disorients

nestingfemalesandhatchlingseaturtles,causingthem to headinland by mistake,often with fatal results.

Adult femalesalsomayavoid brightly lit areasthatwouldotherwiseprovidesuitablenestingsites(FWS,

1998).

Today, under strict protection, the population appearsto be in the early stagesof

recovery. Approximately6,000Kemp’sridley nestswere recordedon Mexicanbeachesduringthe 2000

nesting season(Shaver,2000). The increase likely can be attributed to two primary factors: full

protection of nesting females and their nests in Mexico, and the requirementto useTEDs in shrimp

trawlersboth in the U.S. andin Mexico(NMFS, 2000).
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2.3.2 Habitat

Kemp’s ridleys inhabit shallow coastaland estuarinewaters,usually over sandor mud

bottoms. Along the Texascoast,the following strandinginformation was recordedfor Kemp’s ridleys:

100 strandingsin 2000, 115 strandingsin 2001,and 93 strandingsthrough September2002 (Shaver,

2002). Adults are primarily shallow-waterbenthicfeedersthat specializeon crabs,especiallyportunid

crabs,while juvenilesfeed on sargassum(Sargassumsp.) and associatedinfauna,and otherepipelagic

speciesof the Gulf of Mexico (FWS and NMFS, 1992). In someregions the blue crab (Callinectes

sapidus)is the mostcommonfood itemof adultsandjuveniles. Other food itemsincludeshrimp, snails,

bivalves,seaurchins,jellyfish, seastars,fish, andoccasionalmarineplants(PritchardandMarquez,1973;

Shaver,1991; Campbell,1995).

2.3.3 Range

Adults are primarily restrictedto the Gulf of Mexico, althoughjuveniles may range

throughoutthe Atlantic Oceansincetheyhavebeenobservedas farnorth as NovaScotia(Musick, 1979)

and in coastalwatersof Europe(Brongersma,1972). Important foraging areasinclude CampecheBay,

Mexico, andLouisianacoastalwaters.

Almost the entirepopulationof Kemp’s ridleysnestson an Il-mile stretchof coastline

nearRanchoNuevo,Tamaulipas,Mexico, some190 milessouthof the Rio Grande. A secondarynesting

areaoccursat Tuxpan,Veracruz,and sporadicnestinghasbeenreportedfrom MustangIsland, Texas,

southwardto IslaAquada,Campeche.Therehavebeenseveralisolatednestingattemptsscatteredfrom

North Carolinato Colombia.

Becauseof the dangerouspopulation declineat the time, a head-startingprogramwas

carriedout from 1978 to 1988. Eggswere collectedfrom RanchoNuevo andplacedinto polystyrene

foamboxescontainingPadreIslandsandsothatthe eggsnevertouchedthe RanchNuevosand.The eggs

wereflown to the U.S. andplacedin a hatcheryon PadreIslandandincubated. The resultinghatchlings

wereallowed to crawl over the PadreIslandbeachesinto the surf for imprinting purposesbefore being

recoveredfrom the surf and taken to Galvestonfor rearing. They were fed a diet of high-protein

commercialfloating pellets for 7 to 15 monthsbefore being releasedinto Texas(mainly) or Florida

waters(Cailbouetet al., 1995). Thisprogramhasshownsomeresults. The first nestingfrom oneof these

head-startedindividualsoccurredat PadreIslandin 1996,andmorenestingshaveoccurredsince(Shaver,

2000).

2.3.4 Distributionin Texas

Kemp’sridley occursin Texasin smallnumbersandin manycasesmaywell be in transit

betweencrustacean-richfeedingareasin thenorthernGulf of Mexicoandbreedinggroundsin Mexico. It
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hasnestedsporadicallyin Texasin the last 50 years.NestswerefoundnearYarboroughPassin 1948 and

1950, and in 1960 a single nestwas locatedat Port Aransas. The numberof nestings,however,has

increasedin recentyears. In 1999, 16 confirmedKemp’sridley nestswererecordedin Texasand 12 nests

were confirmed for 2000 (Shaver,2000). Eight Kemp’s ridley nestswere found on the Texas coastin

2001,and38 nestswerefound in 2002 (Shaver,2002). Severaloftheridley nestswerefrom head-started

individuals. Suchnestings,togetherwith the proximity of the RanchoNuevorookery,probablyaccounts

for the occurrenceof hatchlingsandsubadultsin Texas. Accordingto Hildebrand(1982, 1986, 1987),

sporadicridley nestingin Texashasalwaysbeenthe case. This is in direct contradiction,however,to

Lund (1974), who believed that Padre Island historically supportedlarge numbersof nestingKemp’s

ridleys,but that thepopulationbecameextirpatedbecauseof excessiveeggcollection.

2.3.5 Presencein the ProjectArea

Kemp’s ridley hasbeenrecordedfrom NuecesCounty (Dixon, 2000) and from Corpus

ChristiBay(Shaver,2000). Thus,it is of potentialoccurrencein theprojectarea.

2.3.6 Effectsof the Project

If it occursin the projectarea,Kemp’s ridley couldbe negativelyimpactedby dredging

activities during constructionor by maintenanceactivities after construction. This speciescould be

attractedto feedingopportunitiesatthe proposedjetties, whereit would be exposedto additional risks

from boattraffic, contaminants,fishing activities,tangledfishing lines,andaccumulatedplasticdetritus.

However,projectimpactsaretemporaryand local in nature. A pipeline dredgewill be

usedin the bayanda hopperdredgewill be usedin theentrancechannel. Seaturtleseasilyavoidpipeline

dredgesdue to the slow movementof the dredge. Incidentaltake of sea turtlesby hopperdredgesis

reducedby usingdragheaddeflectorsandschedulingoffshoredredgingduring the winter monthswhen

sea turtles aremost likely to be elsewherein warmerwaters. Also, an agreementbetweenNMFS and

USACE is in place and implementedregardingtake of sea turtleswith hopperdredgesandthe useof

observersto documentincidental take to ensurethat significant impacts do not occur. Therefore,no

significantadverseimpactsareexpectedto seaturtles.

2.4 GREENSEATURTLE

2.4.1 Reasonsfor Status

The greenturtle (Che/oniamydas)was listedon 28 July 1978 as threatenedexceptfor

Florida and the Pacific coast of Mexico (including the Gulf of California) where it was listed as

endangered(43 FR 32808). The greatestcauseof declinein greenturtle populationsis commercial

harvestfor eggs and food. Other turtle parts are usedfor leatherandjewelry, and small turtles are
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sometimesstuffedfor curios. Incidentalcatchduringcommercialshrimptrawling is a continuedsource

of mortality that adverselyaffects recovery. It is estimatedthat before the implementationof TED

requirements,the offshorecommercialshrimp fleet capturedabout925 greenturtles a year,of which

approximately225 would die. Most turtles killed are juvenilesand subadults. Various other fishing

operationsalsonegativelyimpactthis species(NMFS, 2000). Epidemicoutbreaksof fibropapillomaor

“tumor” infectionsrecentlyhaveoccurredon greenseaturtles,especiallyin Hawaii andFlorida,posinga

severethreat. The causeoftheseoutbreaksis largelyunknown,but it couldbe causedby a viral infection

(Barrett,1996). Somescientistssuspectthis diseaseto be linkedto environmentalalterationof sea turtle

habitat by pollution and contaminants(FWS, 1998). This speciesis also subject to various negative

impactssharedby seaturtlesin general.

2.4.2 Habitat

The greenturtle primarily utilizesshallow habitatssuchas lagoons,bays,inlets, shoals,

estuaries,andotherareaswith an abundanceof marinealgaeandseagrasses.Individualsobservedin the

openoceanarebelievedto be migrantsenroute to feedinggroundsor nestingbeaches(Meylan, 1982).

Hatchlingsoften float in massesof sea plants(e.g., Sargassum)in convergencezones. Coral reefs and

rocky outcropsnear feeding pasturesoften are used as resting areas. The adults are primarily

herbivorous,while the juveniles consumemore invertebrates. Foodsconsumedinclude seagrasses,

macroalgaeandothermarineplants,molluscs,spongescrustaceans,andjellyfish (Mortimer, 1982; Green,

unpubl.data).

Terrestrialhabitatis typically limited to nestingactivities, althoughin someareas,such

as Hawaii and the GalapagosIslands,they will baskon beaches(Balazs, 1980; Green,unpubl. data).

Theypreferhigh energybeacheswith deepsand,whichmaybe coarseto fine, with little organiccontent.

At least in someregions,they generallynestconsistentlyat the samebeach,which is apparentlytheir

natalbeach(Meylan et al.,1990; Allard et al., 1994), althoughanindividual might switch to a different

nestingbeachwithin asinglenestingseason(Green,unpubl.data).

2.4.3 Range

The greenturtle is acircumglobal speciesin tropical and sub-tropicalwaters. In U.S.

Atlantic waters, it is found aroundthe U.S. Virgin Islands,Puerto Rico, and continentalU.S. from

Massachusettsto Texas. Major nestingactivity occurson AscensionIsland, Ayes Island (Venezuela),

Costa Rica, andin Surinam. Relatively small numbersnest in Florida, with even smallernumbersin

Georgia,North Carolina,andTexas(NMFS andFWS, 199Ia; Hirth, 1997).
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2.4.4 Distributionin Texas

The greenturtle in Texasinhabitsshallowbaysand estuarieswhereits principal foods,

the various marine grasses,grow (Bartlett and Bartlett, 1999). Its populationin Texashassuffereda

decline similar to that of its world population. In the mid- to late-nineteenthcentury,Texas waters

supporteda greenturtle fishery. Mostof the turtleswerecaughtin MatagordaBay, AransasBay,andthe

lower LagunaMadre,althougha few alsocamefrom GalvestonBay. Many live turtleswereshippedto

placessuchas New Orleans or New York and from thereto otherareas. Otherswere processedinto

cannedproductssuchas meat or soupprior to shipment. By 1900, however,the fishery hadvirtually

ceasedto exist. Turtlescontinuedto be huntedsporadicallyfor a while, the lastTexasturtler hangingup

his nets in 1935. Incidentalcatchesby fishermanand shrimpersweresometimesmarkedprior to 1963,

whenit becameillegal to do so(Hildebrand,1982).

Greenturtles can still be found in thesesamebays todaybut in much-reducednumbers

(Hildebrand,1982). While greenturtlesprefer to inhabitbayswith seagrassmeadows,theymay alsobe

found in bays that are devoidof seagrasses.The green turtles in theseTexasbays are mainly small

juveniles. Adults, juveniles, and evenhatchlings are occasionallycaughton trotlines or by offshore

shrimpersor arewashedashorein a moribundcondition. Along the Texascoast,the following stranding

information was recordedfor greensea turtles: 90 strandingsin 2000, 73 strandingsin 2001,and 42

strandingsthroughSeptember2002(Shaver,2002).

Greensea turtle nests are rare in Texas. Two greensea turtle nestswere recordedin

Texas in 2002. No greenseaturtle nestswere found on the Texascoastin 2001. A single nestoccurred

in 2000; no greenseaturtle nestswererecordedin 1999. In comparison,eightKemp’s ridley andthree

loggerheadnestswererecordedin 2001 and38 Kemp’s ridley andone loggerheadnestwere recordedin
2002 (Shaver,2002). Greenturtles, however,nestin Florida andin Mexico. Since long migrationsof

greenturtlesfrom their nestingbeachesto distantfeedingsgroundsarewell documented(Meylan, 1982;

Green,1984), the adult greenturtles occurringin Texasmay eitherbe at their feedinggroundsor in the

processof migratingto or from their nestingbeaches.Thejuvenilesfrequentingthe seagrassmeadowsof

the bayareasmayremain thereuntil suchtime as theymoveto otherfeedinggroundsor, perhaps,once

havingattainedsexualmaturity, returnto their natalbeachesoutsideofTexasto nest.

2.4.5 Presencein the ProjectArea

The greenturtle hasbeenrecordedfrom NuecesCounty (Dixon, 2000) and hasbeen

recordedfrom CorpusChristi Bay(Shaver,2000). It is of potentialoccurrencein theprojectarea.
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2.4.6 Effectsof thePro ect

The greenturtle, should it occur in the project area, could be negatively impactedby

dredgingactivitiesduringconstructionor by maintenanceactivitiesafterconstruction. This speciescould

be attractedto feedingopportunitiesat the proposedjetties andchannel,whereit would be exposedto

additionalrisks from boattraffic, contaminants,fishing activities, tangledfishing lines,andaccumulated

plasticdetritus.The channelmight facilitate passageby the turtlesbetweenthe openGulf of Mexico and

feedingareasin the seagrassbedsof the LagunaMadre. It is not knownwhat the long-rangeimpactsthe

proposedprojectmight haveupon theseseagrassbedsrelatedto salinity changes,tidal flow, scouring,

increasedboatactivity, pollution, anddredgingactivities.

However,projectimpactsare temporaryandlocal in nature. A pipeline dredgewill be

usedin the bayandahopperdredgewill be usedin theentrancechannel.Seaturtleseasilyavoidpipeline

dredgesdue to the slow movementof the dredge. Incidentaltake of sea turtlesby hopperdredgesis

reducedby usingdragheaddeflectorsand schedulingoffshoredredgingduring the winter monthswhen

seaturtlesare most likely to be elsewherein warmerwaters. Also, an agreementbetweenNMFS and

USACE is in place and implementedregardingtakeof sea turtleswith hopperdredgesand the useof

observersto documentincidental take to ensurethat significant impacts do not occur. Therefore,no

significantadverseimpactsareexpectedto seaturtles.

2.5 LOGGERHEADSEATURTLE

2.5.1 Reasonsfor Status

The loggerheadturtle (Caretta caretta) was listedas threatenedthroughoutits rangeon

28 July 1978 (43 FR32808). The declineof theloggerhead,like that of mostseaturtles,can beattributed

to overexpboitationby man, inadvertentmortality associatedwith fishing andtrawling activities, and

naturalpredatation. The mostsignificantthreatsto its populationare coastaldevelopment,commercial

fisheries,andpollution(NMFS, 2000).

2.5.2 Habitat

Theloggerheadis found in the openseasas far as 500miles from shore,but mainly over

the continentalshelf, and in bays, estuaries,lagoons,creeks, and mouths of rivers. It favors warm

temperateand sub-tropicalregionsnot far from shorelines. The adults occupyvarioushabitats,from

turbid bays to clear waters of reefs. Subadults occur mainly in nearshoreand estuarinewaters.

Hatchlingsmovedirectly to seaafterhatching,andoften float in massesof sargassum.They mayremain

associatedwith sargassumfor perhaps3 to 5 years(N~IVIFSandFWS, 199lb).
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Commensuratewith their useof variedhabitats,loggerheadsconsumea wide variety of

bothbenthicandpelagicfood items, whichtheycrushbeforeswallowing. Conches,shellfish,horseshoe

crabs,prawnsand other crustacea,squid, sponges,jellyfish, basketstarts,fish (carrion or slow-moving

species), and even hatchling loggerheadshave all beenrecordedas loggerheadprey (Rebel, 1974;

Hughes,1974; Mortimer, 1982). Adults forageprimarily on thebottom,but also takejellyfish from the

surface. The young feed on prey concentratedat the surface, such as gastropods,fragmentsof

crustaceans,and sargassum.

Nestingoccursusuallyon opensandybeachesabovehigh-tidemarkandseawardof well

developeddunes. Theynestprimarily on high-energybeacheson barrier islandsadjacentto continental

land massesin warm-temperateand sub-tropicalregions. Steeplyslopedbeacheswith graduallysloped

offshoreapproachesare favored. In Florida,nestingon urbanbeacheswasstrongly correlatedwith the

presenceof tall objects(treesor buildings),which apparentlyshield thebeachfrom city lights (Salmonet

al., 1995).

2.5.3 Range

The loggerheadis widely distributedin tropical and subtropicalseas,being found in the

Atlantic OceanfromNovaScotia to Argentina,Gulf of Mexico, Indian andPacific oceans(althoughit is

rare in the easternand centralPacific) and the MediterraneanSea(Rebel, 1974; Ross, 1982; Iverson,

1986). In the continentalU.S., loggerheadsnestalongthe Atlantic coastfrom Florida to as far north as

New Jersey(Musick, 1979)andsporadicallyalongthe Gulf coast. In recentyearsa few havenestedon

barrier islandsalongtheTexascoast.

2.5.4 Distribution in Texas

The loggerheadis consideredto be the most abundantturtle in Texasmarine waters,

preferringshallow inner continentalshelfwatersandoccurring only very infrequentlyin the bays. It is

also the speciesmost commonly sighted around offshore oil rig platforms and reefs and jetties.

Loggerheadsareprobablypresentyear-roundbut aremostnoticeablein thespringwhenoneof their food

items, the PortugueseMan-of-War, is abundant. Loggerheadsconstitutea majorportionof the deador

moribundturtleswashedashore(stranded)on the Texascoasteachyear. Thelateststrandinginformation

for loggerheadsinclude 163 strandingsin 2000, 165 strandingsin 2001, and 101 strandingsthrough

September2002 (Shaver,2002). A largeproportionof thesedeathsis due to the activities of shrimp

trawlerswhereturtlesare accidentallycaughtin the netsanddrown andtheir bodiesdumpedoverboard.

Prior to 1977,no positivedocumentationof loggerheadnestsin Texasexisted(Hildebrand,1982). Since

that time, severalnestshavebeenrecordedalongthe Texascoast. In 1999,two loggerheadnestswere

confirmed in Texas, while in 2000, five loggerheadnestswere confirmed (Shaver,2000). Like the

worldwide population,the populationof loggerheadsin Texashasdeclined. Threeloggerheadnestswere

found on theTexascoastin 2001, andonenestwas foundin 2002 (Shaver,2002). Prior to World WarI,
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the specieswas taken in Texasfor local consumptionand a few were marketed(Hildebrand, 1982).

Today,evenwithoutprotection,insufficient loggerheadsexistto supporta fishery.

2.5.5 Presencein the ProjectArea

The loggerheadhasbeenrecordedin NuecesCounty (Dixon, 2000) and from Corpus

Christi Bay (Shaver,2000). It is of potentialoccurrencein theprojectarea.

2.5.6 Effectsof theProject

The loggerhead,if it occursin theprojectarea,couldbe negativelyimpactedby dredging

activities during constructionor by maintenanceactivities after construction. This speciescould be

attractedto feedingopportunitiesat the proposedjetties and channel,where it would be exposedto

additionalrisks from boattraffic, contaminants,fishing activities, tangledfishing lines,and accumulated

plasticdetritus.

However,projectimpactsaretemporaryandlocal in nature. A pipeline dredgewill be

usedin the bayanda hopperdredgewill be usedin the entrancechannel.Seaturtleseasilyavoidpipeline

dredgesdue to the slow movementof the dredge. Incidentaltake of sea turtles by hopperdredgesis

reducedby usingdragheaddeflectorsandschedulingoffshore dredgingduring the winter monthswhen

sea turtles are most likely to be elsewherein warmerwaters. Also, an agreementbetweenNMFS and

USACE is in place and implementedregardingtakeof sea turtleswith hopperdredgesandthe use of

observersto documentincidental take to ensurethat significant impacts do not occur. Therefore,no

significantadverseimpactsareexpectedto seaturtles.

2.6 HAWKSBILL SEATURTLE

2.6.1 Reasonsfor Status

The hawksbill turtle (Eretmochelysimbricata) wasFederallylistedas endangeredon 2

June1970 (35 FR 8495)with critical habitatdesignatedin PuertoRico on 24 May 1978 (43 FR 22224).

The greatestthreatto this speciesis harvestto supplythe marketfor tortoiseshelland stuffedturtle curios

(Meylan andDonnelly, 1999). Hawksbill shell (bekko)commandshigh prices(recently $225/kilogram

(kg)). Japaneseimportsofrawbekkobetween1970 and1989 totaled713,850kg, representingmorethan

670,000turtles. The hawksbill is alsousedin the manufactureof leather,oil, perfume,and cosmetics

(NMFS, 2000).

2.6.2 Habitat

Hawksbills generally inhabit coastal reefs, bays, rocky areas, passes,estuaries,and

lagoons,wheretheyare typically foundat depthsof lessthan 70 ft. Like someothersea turtle species,
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hatchlingsare sometimesfound floating in massesof marineplants (e.g., sargassumrafts) in the open

ocean (NFWL, 1980). Hawksbills reenter coastal waters when they reach a carapacelength of

approximately20 to 25 centimeters.Coralreefsarewidely recognizedas the residentforaginghabitatof

juveniles,subadults,andadults. This habitatassociationis undoubtedlyrelatedto their diet of sponges,

which needsolid substratefor attachment. Hawksbills are alsofound aroundrocky outcropsandhigh-

energy shoals,which are also optimum sites for spongegrowth. In Texas,juvenile hawksbills are

associatedwith stonejetties(NMFS, 2000).

While this species is omnivorous, it prefers invertebrates,especially encrusting

organisms,suchas sponges,tunicates,bryozoans,mollusks,corals,barnacles,and sea urchins. Pelagic

speciesconsumedincludejellyfish andfish, andplantmaterialsuchas algae,seagrassesandmangroves,

hasalsobeenreportedas food items for this turtle (Carr, 1952; Rebel, 1974; Pritchard, 1977; Musick,

1979; Mortimer, 1982). The youngarereportedto be somewhatmoreherbivorousthanthe adults(Ernst

andBarbour,1972).

Terrestrial habitat is typically limited to nesting activities. They nest on undisturbed,

deep-sandbeaches,from high-energyoceanbeachesto tiny pocketbeachesseveralmeterswidebounded

by crevicesof cliff walls. Typically, the sandbeachesare low energy,with woodyvegetation,suchas sea

grape(Coccolobauv~fera),nearthewaterline(NRC, 1990). The hawksbill is typically a solitary nester,

which makesit harderto monitornestingactivity andsuccess(NMFS, 2000).

2.6.3

Thehawksbill is circumtropical,occurringin tropicalandsubtropicalseasof the Atlantic,

Pacific, and Indian oceans(Witzell, 1983). This speciesis probablythe most tropical of all marine

turtles, althoughit doesoccurin manytemperateregions. The hawksbillturtle iswidely distributedin the

CaribbeanSeaandwesternAtlantic Ocean,with representativesof at least some life history stages

regularly occurring in southernFlorida and the northernGulf of Mexico (especiallyTexas), southto

Brazil (NIMFS, 2000). In the continentalU.S., the hawksbill nestsonly in Floridawhereit is sporadicat

best (NFWL, 1980). However,amajornestingbeachexistson MonaIsland,PuertoRico. Elsewherein

the westernAtlantic, hawksbillsnest in smallnumbersalongthe Gulf coastof Mexico, the West Indies,

andalongthe Caribbeancoastsof CentralandSouthAmerica(Musick, 1979).

2.6.4 Distributionin Texas

Texas is the only state outside of Florida where hawksbills are sighted with any

regularity. Most of thesesightingsinvolve posthatchlingsandjuveniles,and are primarily associated

with stonejetties. Thesesmall turtlesarebelievedto originatefrom nestingbeachesin Mexico (NMFS,

2000). Along the Texas coast, the following stranding information was recorded for hawksbills:

28 strandingsin 2000,30 strandingsin 2001,and45 strandingsthroughSeptember2002 (Shaver,2002).
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2.6.5 Presencein the ProjectArea

The hawksbill hasbeenrecordedfrom NuecesCounty (Dixon, 2000) and from Corpus

ChristiBay (Shaver,2000). It is ofpotential,thoughunlikely, occurrencein the areato bedredged.

2.6.6 Effectsof the Project

Becausemostof the sightingsof the hawksbill seaturtle in the northernGulf of Mexico

occuratstonejetties, this speciescould occurnearthe jettiesand bulkheads. If it occursin the project

area, it could be negatively impactedby dredgingactivities during constructionor by maintenance

activities after construction. This speciescould be attractedto feeding opportunitiesat the proposed

jettiesandchannel,whereit wouldbe exposedto additionalrisks from boattraffic, contaminants,fishing

activities,tangledfishing lines,andaccumulatedplasticdetritus.

However,project impactsaretemporaryandlocal in nature. A pipeline dredgewill be

usedin thebayanda hopperdredgewill be usedin the entrancechannel.Seaturtleseasilyavoidpipeline

dredgesdue to the slow movementof the dredge. Incidental take of sea turtlesby hopperdredgesis

reducedby usingdragheaddeflectorsand schedulingoffshoredredgingduring the winter monthswhen

seaturtles are most likely to be elsewherein warmerwaters. Also, an agreementbetweenNMFS and

USACE is in place and implementedregardingtake of seaturtles with hopperdredgesand the useof

observersto documentincidental take to ensurethat significant impacts do not occur. Therefore,no

significantadverseimpactsareexpectedto seaturtles.

2.7 LEATHERBACK SEATURTLE

2.7.1 Reasonsfor Status

The leatherbackturtle (Dermochelyscoriacea) was listed as endangeredthroughout its

rangeon 2 June 1970 (35 FR 8495), with critical habitatdesignatedin the U.S. Virgin Islandson 26

September1978 and 23 March 1979 (43 FR 43688/43689and 44 FR 17710/17712,respectively). Its

declineis attributableto overexploitationby man and incidentalmortality associatedwith commercial

shrimpingand fishing activities. Use of turtle meatfor fish bait andthe consumptionof litter by turtles

have also beenmentionedas causesfor mortality, the latter phenomenonapparentlyoccurring when

plastic is mistakenfor jellyfish (Rebel, 1974). While nestingpopulationsof leatherbackseaturtles are

especiallydifficult to discernbecausethe femalesfrequentlychangenestingbeaches,currentestimates

are that 20,000 to 30,000 female leatherbacksexist worldwide. The major threat is egg collecting,

although they are jeopardized to some extent by destruction or degradationof nesting habitat

(NatureServe,2000). Egg collecting is not currently a problemin Florida, but remainsa problemin

Puerto Rico and the U.S. Virgin Islands (NMFS and FWS, 1992). This speciesis probably more

susceptiblethan other turtles to drowning in shrimp trawlers equipped with TEDs becauseadult
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leatherbacksare too largeto passthroughthe TED exit opening. Becauseleatherbacksnestin the tropics

duringhurricaneseason,a potentialexistsfor storm-generatedwavesandwind to erodenestingbeaches,

resultingin nestloss (NIMFS andFWS, 1992).

2.7.2 Habitat

The leatherbackturtle is mainly pelagic, inhabiting the open ocean, and seldom

approachesland exceptfor nesting(Eckert, 1992). It is most often found in coastalwatersonly when

nestingor when following concentrationsof jellyfish (TPWD, 2000), when it can be found in inshore

waters,bays,andestuaries.It divesalmostcontinuously,oftento greatdepths.

Despite their large size, the diet of leatherbacksconsistslargely of jellyfish and sea

squirts. Theyalso consumesea urchins,squid, crustaceans,fish, blue-greenalgae,andfloating seaweed

(NFWL, 1980). The leatherbacktypically nestson beacheswith a deepwaterapproach(Pritchard,1971).

2.7.3 Range

The leatherbackis probablythe mostwide-rangingof all seaturtle species. It is found in

the Atlantic, Pacific and Indian oceans;as far north as British Columbia,Newfoundland,GreatBritain

andNorway;as far southas Australia,Capeof GoodHope, andArgentina;andinotherwaterbodiessuch

as the MediterraneanSea(NFWL, 1980). Leatherbacksnestprimarily in tropical regions;majornesting

beachesinclude Malaysia, Mexico, FrenchGuiana, Surinam, CostaRica, and Trinidad (Ross, 1982).

Leatherbacksnestonly sporadicallyin someof the Atlantic and Gulf statesof the continentalU.S., with

onenestingreportedas far north as North Carolina(Schwartz,1976). In the Atlantic andCaribbean,the

largestnestingassemblagesarefound in theU.S.Virgin Islands,PuertoRico,andFlorida (NMFS,2000).

The leatherbackmigratesfurther and venturesinto colder waterthan any othermarine

reptile. Adults appearto engagein routine migrationsbetweenboreal, temperate,and tropical waters,

presumablyto optimizeboth foragingandnestingopportunities.The longest-knownmovementis that of

an adult femalethat traveled5,900km to Ghana,WestAfrica, after nestingin Surinam(NIMFS andFWS,

1992). During the summer,leatherbackstendto be foundalongthe eastcoastof the U.S. from the Gulf

of Maine southto the middleof Florida.

2.7.4 Distributionin Texas

Apart from occasionalfeedingaggregationssuchas the largeoneof 100 animalsreported

by Leary (1957)off Port Aransasin December1956,or possibleconcentrationsin the BrownsvilleEddy

in winter (Hildebrand, 1983), leatherbacksare rare along the Texas coast, tending to keepto deeper

offshorewaterswheretheirprimaryfood source,jellyfish, occurs. In the Gulf of Mexico theleatherback

is often associatedwith two speciesof jellyfish: the cabbagehead(Stomolophussp.) and the moon
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jellyfish (Aurelia sp.) (NMFS andFWS, 1992). Accordingto FWS (1981), leatherbacksneverhavebeen

commonin Texaswaters. No nestsof this specieshavebeenrecordedfor at least60 years. The last two,

one from the late I920s and one from the mid-1930s,wereboth from PadreIsland (Hildebrand,1982,

1986). Along the Texas coast, the following strandinginformation was recordedfor leatherbacks:

14 strandingsin 2000,6 strandingsin 2001,and17 strandingsthroughSeptember2002 (Shaver,2002).

2.7.5 Presencein theProjectArea

While the leatherbackhas been recordedfrom Nueces County (Dixon, 2000), it is

unlikely to occurin the projectarea.

2.7.6 Effectsof theProject

Of the five speciesof seaturtles occurringin Texaswaters,the leatherbackis the species

leastlikely to be affectedby theproposedprojectbecauseof its rare occurrenceandpelagicnature.

However,projectimpactsaretemporaryandlocal in nature. A pipeline dredgewill be

usedin the bayandahopperdredgewill be usedin theentrancechannel.Seaturtleseasilyavoid pipeline

dredgesdue to the slow movementof the dredge. Incidentaltake of sea turtlesby hopperdredgesis

reducedby usingdragheaddeflectorsand schedulingoffshoredredgingduring the winter monthswhen

sea turtles aremost likely to be elsewherein warmerwaters. Also, an agreementbetweenNMFS and

USACE is in place and implementedregardingtake of sea turtleswith hopperdredgesand the useof

observersto documentincidental take to ensurethat significant impacts do not occur. Therefore,no

significantadverseimpactsareexpectedto seaturtles.

2.8 BROWNPELICAN

2.8.1 Reasonsfor Status

The brown pelican (Pelecanusoccidentalis)was listed as endangeredthroughout its

foreignrangeon 2 June 1970 (35 FR 8495) andthroughoutits U.S. rangeon 13 October1970 (35 FR

16047). Populationdeclineswereattributedlargely to chlorinatedhydrocarbonresiduesfrom the useof

pesticides,suchas DDT compounds(DDE, DDD andDDT), polychborinatedbiphenyls(PCBs),dieldrin,
and endrin which causedeggshellthinning; thuseggsbecamedessiccatedandweremore easilybroken

during incubation(NFWL, 1980). Other factorsincludedhumandisturbanceandloss of habitatdue to

commercialandresidentialdevelopment(FWS, 1995). Pelicansare large,heavybirds andeasilyflushed

from the nest. Flushingexposesthe eggsand young to predation,temperaturestressand permanent

abandonmentby theparents.

A ban on the useof DDT in the U.S. in 1972, togetherwith efforts to conserveand

improveremainingpopulations,has led to increasednumbersof brown pelicans. Populationsin some
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areashave increasedto historical breeding levels or above, with stable population numbers and

productivity. The brown pelicanhasbeen delisted along the U.S. Atlantic coastand, in Florida and

Alabama,alongthe Gulf coast. It remainsendangeredthroughoutthe restof its range,which includes

Mississippi,Louisiana,Texas,California, Mexico, Central and SouthAmerica,andthe WestIndies. In

May 1998, the FWS announcedits intention to either delist or downlist to threatenedstatusnumerous

species,includingthe brown pelican(63 FR25502-25512; 8 May 1998).

2.8.2 Habitat

Brown pelicansinhabit shallow coastalwaterswith water depthsup to 80 ft (Palmer,

1962; NFWL, 1980; Fritts et al., 1983). They are rarely found inland and do not venturemore than

20 miles out to sea except to take advantageof particularly good feeding situations (FWS, 1980).

Distancesof 61 miles from shorehavebeenrecorded(Fritts et al., 1983). Brown pelicans,which are

colonial nesters,usually nest on undisturbedoffshore islands in small bushesand trees, including

mangroves,and in humid forests(NFWL, 1980; Guzmanand Schreiber,1987). Occasionallytheynest

on the ground. Preferredsites are thosefree from humandisturbance,flooding andterrestrialpredators

suchas raccoons. Brown pelicansutilize beaches,sandbars,sandspits,mudflats andeven manmade

structuressuchas piers,wharves,pilings, oil/gasplatforms,anddocksfor loafing (NFWL, 1980).

2.8.3 Range

The brown pelicanoccursalongthe Pacific coastof theAmericasfrom southernBritish

Columbiasouthto CapeHorn, andthroughoutthe Atlantic, Gulf andCaribbeancoastalareasfrom New

Jerseysouthto easternVenezuela. In North America, it occasionallyventuresinland north to North

Dakota,Ontario andNova Scotia. Its breedingrangeis morerestricted: alongthe Pacific coastfrom

centralCalifornia southto Chile, including the GalapagosIslands; and from North Carolina, southto

easternVenezuela,theWestIndies,GreaterAntilles, andVirgin Islands(AmericanOrnithologists’Union

(AOU), 1998).

In North America, two subspeciesare recognized: the easternbrown pelican (P. o.

carolinensis)ranging from North Carolinasouththrough Florida andwest to Texas,andthe California

brown pelican(P. o. cal~fornicus)in California (NFWL, 1980). For the easternsubspecies,the present

rangeis the sameas the historical one, but in reducednumbers. It becameextirpatedin Louisianain

1966, but hassince(beginningin 1968)beenreintroducedfrom Florida. It hasneverbeenknown to nest

in Mississippi or Georgia(FWS, 1980; 50 FR 4938, 9 February 1985). Brown pelican coloniesare

known to occur on the eastcoastof Mexico off the easterntip of the YucatanPeninsula(Mabie, 1986,

1988).

While some migration occurs after nesting in both subspecies,many individuals

overwintercloseto their breedinggrounds(FWS, 1980). Atlantic coastpopulationsmove southwardin
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the fall, with most birdswintering in the U.S.,particularly in Florida. Somebirds,however,disperseto

the Cubancoast(Clappet al., 1982). Gulf coastbirdstend to remainon the Gulf coast,althoughTexas

andLouisianabirdshavebeenrecoveredin Mexico andCuba(Palmer,1962;Clapp etal., 1982).

2.8.4 Distributionin Texas

Historically, the brown pelican was a common bird of the TexasGulf coast with an

estimatedbreedingpopulation of 5,000pairs residing in 17 colonies in 1918 (Mabie, 1990). By the

l960s,however,it was almostextirpated. In 1963,only 14 breedingpairswererecordedalongthe Texas

coast;in 1964 no knownnestingoccurred(Mabie, 1986). The declinestartedduringthe 1920sand 1930s

due to humandisturbance(Oberholser,1974),but hascontinueddueto pesticidecontamination(King et

al., 1977; Mabie, 1986). Sincethe 1960s,the brown pelicanhasmadeagradualcomebackin Texaswith

an estimated2,400breedingpairs in 1995 (Campbell, 1995). Most of the breedingbirds arefound on

Pelican Island in Corpus Christi Bay, NuecesCounty, and Sundown Island near Port O’Connor in

MatagordaCounty. Smaller groupsor coloniesoccasionallyneston Bird Island in MatagordaBay, a

seriesof older dredgedmaterialislandsin WestMatagordaBay, DressingPointIslandin EastMatagorda
Bay, and islandsin AransasBay (Campbell, 1995). No nestingsitesare known from the lower Texas

Coast. Although brown pelicancoloniesare not monitoredeveryyear, 1,100 pairs nestedon Pelican

Islandin 2000,while on SundownIsland,698 pairsnestedin 2000 and1,200pairsnestedin 1999 (FWS,

2000b).

2.8.5 Presencein the ProjectArea

In Texas, the brown pelican occurs from ChambersCounty to Cameron County

(Campbell,1995)andprimarily alongthe lower andmiddle coasts. Occasionalsightingsarereportedon

the upper coastand inland to central,north-central,andeasternTexas (TexasOrnithological Society

(TOS), 1995), usually on large freshwaterlakes. Such occurrencesare relatively uncommon. Pelican

Island, a known nestingareafor brown pelicans,is locatedin CorpusChristi Bay within the proposed

projectarea.

2.8.6 Effectsof theProject

This speciesis expectedto forage in the project areaor general vicinity. An active

nestingcolony occurson PelicanIslandwithin the proposedprojectarea. A beneficialusesite (BU Site

Pelican) is proposedand locatedadjacentto and southof the channel,on the eastside and south of

PelicanIsland. In the past,dredgedmaintenancematerialshavebeenplacedon the southside of the

islandaftercoordinationwith the NationalAudubonSociety(NAS) andallowedto flow out into the open

water as a part of the ongoing rookery island enhancement,and this practice will continue. Rock

revetment(1,500 ft) was placedon the northeastcornerof the island in 1984 to protectthat part of the
islandfrom erosion,but is hassincebeenlostovertheyearsto erosionflankingtherock.
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Thereis apotentialfor youngpelicansnot fully fledgedto bewashinginto thechannelby

largewaveson the north sideof the islandif theywanderaroundfrom the backsideof the islandor fall

overtheedgeof the 10-ft bluff overlookingthe beach. TheUSFWSandNAS haverequestedtheUSACE

to armorthe northeastcornerof the island againto preventerosion,but to pull the armoringawayfrom

the bluff and put it onto the beachor in the water. Additional requestsinclude coordinationwith the

USFWSandNAS on the location for placingdredgedmaintenancematerial andto deleteandplans for

fencingon thebluff to preventyoungpelicansfrom falling overthe edge.

The USACEwill coordinatewith the USFWSandNAS on the locationanddesignof the

armoring systemduring the designphaseof the project. The USACE will determinethe engineering

feasibility of several armoring designsand the foundation conditions that could limit the armoring

locationsand presenttheseto the USFWS. Also, the USACE will continueto coordinatethe dredged

material disposallocationson the islandwith the USFWSandNAS prior to disposalas it hasin thepast.

Fencingwill notbe consideredas aprotectionoption for pelicans.

In addition to armoringthenortheastcornerofthe island,approximately2,200linear ft of

hydraulically filled embankment,protectedby geotubeandriprap, will extendbaywardfrom the eastend

ofthe island. The purposeof this hydraulicallyfilled embankmentis to containthe dredgedmaintenance

material flowing off the southsideof the islandto maintainan open-waterchannelbetweenPelicanand

Mustang Islands, therebypreventing land bridge accessto Pelican Island from Mustang Islandby

predators. This embankmentwill also protect the island from shorelineerosion. This embankment

alternativewill be coordinatedwith the USFWSduringthe designphase,as well. Basedon this analysis,

theprojectis expectedto haveabeneficialimpacton this endangeredspecies.

2.9 BALD EAGLE

2.9.1 Reasonsfor Status

The bald eagle (Haliaeetusleucocephalus)was first grantedlegal protection with the

EagleProtectionAct, passedon 8 June1940 andamended23 October1972. The specieswas listedas

endangeredbelowthe40th parallelon Ii March 1967 (32 FR 4001)andlater receivedprotectionunder

the EndangeredSpeciesAct of 1973. The legal statusof the specieswas changedon 14 February1978

(43 FR 6233) to endangeredin the conterminousU.S. except for Washington,Oregon,Minnesota,
Wisconsin,andMichigan,whereit was designatedasthreatened(FWS, 1984). The baldeaglerecovered

sufficiently to be downlistedto threatenedthroughout its rangeand FWS hasproposedto completely

delistthe speciesin thenearfuture (64FR 36453-36464;6 July1999).

Severalfactors havecontributed to the declineof the bald eagle since the settling of

North America. The primaryfactor in direct loss is shooting(Snow, 1981). Mortality throughshooting,
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however,is on the decline. Between1975 and 1981, 18% of the total reportedmortalities weredue to

shooting,comparedto 62% between1961 and1965 (FWS, 1984).

Historically, increasein humanpopulationhasresultedin extensivealterationsin land

use. Becausethe eaglesnestnearwater, increasedrecreationand otherhumanuseof waterresources

have had negative effects on the bald eagle. The greater use of boats, off-road vehicles, and

snowmobiles,and increaseddevelopmentof waterfrontproperty have severelyalteredeagle habitat

(Snow, 1981). Newwinteringandnon-nestinghabitat,however,is now beingcreatedby the construction

ofreservoirs,whichmayalsobeusedmorein the future bynestingeagles,potentiallyresultingin a major

redistributionof nesting(FWS, 1984).

Environmentalcontaminantsare responsiblefor the greatestdeclinein eaglepopulations.

Organochboridepesticidesinhibit calciummetabolism,resultingin thin eggshellsand, thus, reproductive

failure. Sincethe useof DDT and otherorganochloridepesticideswas bannedin the U.S., the eagles

haveslowly recovered. Most populationsof baldeaglesappearto be producingyoungat a normal rate

(FWS, 1984).

2.9.2 Habitat

The bald eagle inhabitscoastalareas,rivers and large bodiesof water. Water is the

commonfeatureof its nestinghabitat(Green, 1985). Becausefish andwaterfowl comprisethe bulk of

thebaldeagle’sdiet, nestsof the speciesareseldomfar from a river, lake,bay,or otherwaterbody. Nests

are generallybuilt in trees,andusuallypositionedsothat a clear flight pathexists to at least onesideof

the nestas well as providing excellentvisibility, often with an unobstructedview of water. Nest trees

maybe in woodlands,woodlandedges,or openareas,and are frequently the dominantor co-dominant

treesin the area(Green,1985). Nestson cliffs androckpinnacleshavebeenreportedin partsof theU.S.;

nestson manmadestructuresarerare.

Wateris alsoan importantelementof the winter habitat,with eaglesusuallyfrequenting

lakesand major river systems. Wintering bald eaglesalsousehabitatswith little or no open water, if

rabbits, carrion, or other food items are regularly available(Green, 1985). Winter roosting sitesmay

oftenbe usedby severaleagles.

2.9.3 Range

The bald eagle ranges throughoutNorth America. Two subspeciesare currently

recognizedbasedon size and weight: the northernbald eagle (H. 1. a/ascanus)and the southernbald

eagle(H. 1. leucocephalus),the formerbeinglargerandheavierthanthe latter. This delineation,however,

is of questionablemerit dueto acontinuoussize gradientfromnorthto souththroughouttherange;eagles

in the centralpartof the U.S. areintermediatein size. The northernpopulationnestsfrom centralAlaska
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and the Aleutian Islands,east through Canada,and in the northernstatesof the U.S. The southern

populationnestsprimarily in theestuarineareasof the Atlantic andGulf coastsfrom NewJerseyto Texas

andthe lower Mississippi Valley, northernCalifornia to Baja California (both coasts),Arizona andNew

Mexico (Snow, 1981). Wintering rangesof the two populationsoverlap. Many of the northernbald

eaglesmigratesouthfor the winter andcan evenbefoundas far southasTexas.

The southerneagles tend to be more resident although there is some northward

movementduring the summer(Snow, 1981). The largestwintering groupis in Alaska,whereover 3,000

havecongregatedin the ChilkatValley duringthe fall andwinter months(Steenhof,1978).

2.9.4 Distribution in Texas

The southernsubspeciesnestsin Texasalong the Gulf coastand on major inland lakes

during the winter months,and migratesto more-northernlatitudesduring the summer. The 1999 bald

eagle nesting survey identified 82 nesting territories Statewide, the southernmostbeing in Refugio,

Goliad, Victoria, and Matagordacounties. Of thesenestingterritories, 64 were occupiedand47 nests

fledged73 young(Mitchell, 1999). The northernbaldeaglenestsin the northernU.S. andCanadaduring

spring andsummer, and migratesto the southernU.S., including Texas, during the fall and winter.

Concentrationsof winteringnortherneaglesareoften foundaroundthe shoresof reservoirsin Texas,with

mostwintering concentrationsoccurringin the easternpartof the State. In Texas,wintering baldeagles

have beenobservedas far south as CameronCounty (Oberholser, 1974; Mabie, 1990). They are

consideredto be ararepermanentresidentin the CoastalBend(RappoleandBlacklock,1985)

2.9.5 Presencein theProjectArea

No nestsareknownto occur in the projectarea,norhaveanybeenreportedfrom Nueces

or SanPatriciocounties,thenearestknownnestbeingin RefugioCounty(Mitchell, 1999). Thechecklist

of birds of MustangIslandStateParkdoesnot list thebaldeagle(Pulichet al., 1985),while the checklist

of birdsof PadreIslandNational Seashore(PINS) lists the baldeagleas rare in winter (SouthwestParks

andMonumentsAssociation(SPMA), 1990). If thebald eagleshouldoccur in the projectarea, it would

beonly as a rare migrantorpost-nestingvisitor.

2.9.6 Effectsof the Project

Given the infrequentoccurrenceof bald eaglesin the generalarea, no impacts to this

speciesareanticipatedas aresultof theproject.
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2.10 WHOOPINGCRANE

2.10.1 Reasonsfor Status

The whoopingcrane(Grusamericana)was Federallylistedas endangeredon 11 March

1967 (32 FR 4001). Critical habitathasbeendesignatedin Aransas,Calhoun,andRefugio countiesin
Texas, and includes the AransasNational Wildlife Refuge (NWR). Two experimentallyintroduced

flocks are listed as experimentalnonessentialpopulations;in Florida (FR, 22 January1993) andNew

Mexico (62 FR 38932).The main factorsfor the declineof the whooping cranewereloss of habitatto

agriculture, humandisturbanceof nesting areas,uncontrolledhunting, and collisions with power lines

(NatureServe,2000). Biological factors, suchas delayedsexualmaturity and small clutch size prevent

rapid populationrecovery. Drought during the breedingseasonpresentsserioushazardsto this species

(Campbell, 1995). Whoopingcranesare vulnerableto loss of habitatalong their long migrationroute

(NatureServe,2000), along which they are still subject to cataclysmicweather events, accidental

shooting,collision with power lines, and predators. They are susceptibleto avian tuberculosis,avian

choleraand lead poisoning(Campbell, 1995). Exposureto diseaseis a specialproblemwhen large

numbersof birdsareconcentratedin limited areas,as oftenhappensduringtimesof drought.

While in Texas, the main population is at risk from chemical spills along the Gulf

IntracoastalWaterway(GIWW), whichpassesthroughthe centerof their winter range(Campbell,1995).

The presenceof contaminantsin the food baseis anotherpotentialproblemon their wintering grounds

(Oberholser, 1974), and a late seasonhurricaneor other weatherevent could be disastrousto this

concentratedpopulation.

2.10.2 Habitat

Nesting habitat in Canadais freshwatermarshesand wet prairies(NatureServe,2000),

interspersedwith numerouspotholesand narrow-woodedridges. Whoopingcranes use a variety of

habitats during migration (Campbell, 1995). They feedon grain in croplands(Lewis, 1995), and large

wetlandareasareusedfor feedingandroosting. Riverinehabitats,suchas submergedsandbars,areoften

usedfor roosting. The principle winterhabitatin Texas is brackishbays,marshes,andsalt flats, although

whoopingcranessometimesfeedin uplandsitescharacterizedby oakmottes,grasslandswales,andponds

on gentlyrolling sandysoils (Campbell,1995).

Summer foods include large insect nymphs or larvae, frogs, rodents, small birds,

minnowsandberries. During thewinter in Texastheyeata wide varietyof plantandanimalfoods. Blue

crabs,clams,andberriesof Carolinawolfberry (Lycium carolinianum)predominatethediet. Foodstaken

at uplandsitesincludeacorns,snails,crayfish,andinsects(Campbell,1995).
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2.10.3 Range

Whooping craneswere originally found throughoutmost of North America. In the

nineteenthcentury,the main breedingareawas from the NorthwestTerritoriesto the prairieprovincesin

Canada,andthenorthernprairie statesto Illinois. A non-migratoryflock existedin Louisiana,but is now

extirpated. Whoopingcraneswintered from Florida to New Jerseyalongthe Atlantic Coast,alongthe

TexasGulf Coast,andin the high plateausof centralMexico. They now breedin isolated,marshyareas

of Wood Buffalo National Park,NorthwestTerritories, Canada. They winter primarily in the Aransas

NWR andadjacentareasof the centralTexas Gulf Coast (FWS, 1995). During migration they use

variousstopoverareasin westernCanadaandtheAmericanMidwest.

Two experimentalflockshavebeenestablishedby incubatingeggsandrearingtheyoung

in captivitybeforereleasingtheminto the wild. Whooperswere introducedin GraysLakeNWR in Idaho

in 1975; thesebirds winter at Bosquedel ApacheNWR in centralNew Mexico. This population is not

successfullybreedingandwill becomeextirpated. Introductionof anotherflock to KissimmeePrairie in

Floridabeganin 1993. The Floridapopulationwill benon-migratory(NatureServe,2000).

2.10.4 Distribution in Texas

The naturalwild populationof whooping cranesspendsits wintersat the AransasNWR,

MatagordaIsland, Isla SanJose,portions of the LamarPeninsula,andWelderPoint on the eastside of

SanAntonio Bay(NatureServe,2000). The main stopoverpointsin Texasfor migratingbirds arein the

centralandeasternpanhandle(FWS, 1995).

2.10.5 Presencein thePro ectArea

Although the leewardside and interior of PadreIsland could provide suitable winter

habitatfor whooping cranes,Nuecesand SanPatricio countiesare outsidethe migration range of the

whoopingcrane(FWS, 1995). The whoopingcranein SouthTexasis generallyrestrictedto the Aransas

NWR in Aransas,Refugio,andCalhouncounties. This speciesis unlikely to occurin theprojectarea.

2.10.6 Effectsof theProject

No effectsto the whoopingcraneareexpectedfrom thisproject.

2.11 NORTHERNAPLOMADO FALCON

2.11.1 Reasonsfor Status

The northern aplomado falcon (Fa/co femoralis septentrionalis)was proposedfor

endangeredstatus on 20 May 1985 (50 FR 20810). The listing was publishedas final on 25 February
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1986 andthe rule becameeffectiveon 27 March1986 (51 FR 6686). Althoughreasonsfor the declineof

the aplomadofalcon are not known (Hector, 1987), habitat degradationdue to brushencroachmentis

probablythe main factorin thedisappearanceof this bird from theU.S.(Hector, 1983).Overcollectingof

thefalconsandtheir eggsmayhavecontributedto the declineon a local basis(Hector, 1983, 1987). The

NAS (commentspublishedin the FederalRegister,51 FR6686,25 February1986)identifiedthe decline

as being through the loss of open grasslandhabitat through overgrazingand other excessiverange

practices. Currently, the most serious threat is reproductive failure causedby continued use of

organochlorinepesticidessuch as DDT and DDE in Latin America, which affect both the apbomado

falcon andits prey species(Hector, 1983).

2.11.2 Habitat

Typical habitatof this speciesis open country, especiallysavannahrangelandand open

woodland,containingscatteredmesquites(Prosopisspp.), yuccas(Yuccaspp.),oaks(Quercusspp.),and

acacias(Acacia spp.) (Hector, 1983; 51 FR 6686, 25 February1986; AOU, 1998). Openterrain with

scatteredtrees(for nestingandobservationperches),relatively low ground cover(lessconcealmentfor

prey), an abundanceof small- to medium-sizedbirds, andnestingplatforms (e.g., stick nestsor large

bromeliads),particularlyin yuccasandmesquites,are the habitatrequirementsfor this bird (Hector, 1981;

FWS, 1995). The preferredhabitatof the aplomadofalcon in southernTexaswas coastalprairiewith

widelyscatteredmesquitesandyuccas(Hector, 1987).

2.11.3 Range

The aplomadofalcon is residentthroughoutmuchof Centraland SouthAmerica(AOU,

1998). Threesubspeciesare recognized: the northernaplomadofalcon (F. f septentrionalis)andtwo

others(F. f femoralisandF. f pichinchae)(Hector, 1983). The subspeciesseptentrionalishistorically

occurredin southeasternArizona, southernNew Mexico, southernTexas,much of Mexico, the Pacific

coastof Guatemala,and perhapsNicaraguawhereit intergradeswith F. f femoralis. Highest nesting

densitiesin the U.S. wereformerly in NewMexico andTexas;todaythis bird is virtually absentfrom the

U.S. (Homerstad,1990) and nests regularly only in the coastalplains of easternMexico (Vera Cruz,

Chiapas,Campecheand Tabasco)in the palm and oak savannahand is rarely seenoutsidethis area

(Hector, 1981, 1983).

2.11.4 Distribution inTexas

In Texas, the northern aplomado falcon formerly ranged from Cameron County

northward to San Patricio County, and west from Ector and Midland countiesto El Paso County

(Oberholser,1974). Around the turn of the century, the southeastcorner of CameronCounty was an

importantnestingareafor the aplomadofalcon, with over 100 nestsbeingrecorded(Hector, 1983). Other

breedingrecordsin Texashavecomefrom Hidalgo, Kenedy,Brooks, Pecos,EctorandMidlandcounties,
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with the last nestingpair recordedfrom Brooks County in 1941 (Oberholser,1974). Until recently,the

last confirmednestingin the U.S. was nearDeming, New Mexico in 1952 (FWS, 1995). Since 1985,

reintroduction efforts have been underway at several sites in south Texas in order to reestablish

populationsin the U.S. Reintroductionsiteshave includedthe LagunaAtascosaNWR and the King

Ranch. Thesebirds arehatchedin California, flown to Texasat age 3 to 4 weeks,rearedin hackboxes,

and fed periodicallyfollowing fledging. In 1995,a pair of thesereleasedbirdssuccessfullynestedon a

transmissionline pole nearBrownsville. In 1996 this samepair nestedin a nearbymesquite,but the

female and young were subsequentlykilled by a great hornedowl (Bubo virginianus) (Anonymous,

1996).

2.11.5 Presencein theProjectArea

No aplomadofalconswereobservedin the projectareaduringPBS&J’s field survey,and

it is unlikely that thisbirdoccursthere. Evenif this speciesrecoverssufficiently from its presentdecline

and spreadsinto its formerrange,lack of suitablenestinghabitat in the project areawould precludeits

occurrencethere.

2.11.6 Effectsof the Project

Becausethis falcon is not expectedatpresentto occurin theprojectarea,no impactsare

anticipated.

2.12 PIPINGPLOVER

2.12.1 Reasonsfor Status

The piping plover (Charadrius melodus) was Federally listed as endangeredon 11

December1985 for the GreatLakeswatershedandwas listedas threatenedthroughoutthe remainderof

its range(50 FR 50726). The rule becameeffectiveon 10 January1986. In 1986,an estimated2,100to

2,300breedingpairsoccurredin North America: 1,337to 1,409pairs in the northernGreatPlains,19 to

24 pairs in the GreatLakes,and799 pairs alongthe Atlantic coast(Haig etal., 1987). Shorebirdhunting

during the early1900scausedthe first known majordeclineof piping plovers(Bent, 1929). Sincethen,

loss or modification of habitat due to commercial,residential,and recreationaldevelopments,dune

stabilization,dammingand channelizationof rivers (eliminating sandbars,encroachmentof vegetation,

and alteringwater flows), and wetlanddrainagehavefurther contributedto the decline of the species

(FWS, 1995). Additional threatsinclude humandisturbancesthrough recreationaluseof habitat,and

predationofeggsby feral pets(FWS, 1995).
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2.12.2 Habitat

Pipingploverstypically inhabit shorelinesof oceans,rivers and inland lakes. Nestsites

include sandybeaches,especiallywhere scatteredtufts of grassare present;sandbars;causeways;bare

areason dredge-createdandnaturalalluvial islandsin rivers; gravelpits alongrivers; silty flats; andsalt-

encrustedbareareasof sand,gravel, or pebbly mud on interior alkali lakesandponds. In the wintering

groundsthesebirds utilize beaches,mudflats,sandflats,dunes,andoffshorespoil islands(AOU, 1998;

FWS, 1995). Oneof the most importantwintering areasfor this species,the LagunaMadre in Mexico,

becameunsuitablewhenits waterlevel was stabilizedfor a fisherieslagoon. In Texas,an estimated30%

of winteringhabitathadbeenlost overa 20-yearperiod (50 FR50726; 11 December1985).

2.12.3 Range

The piping plover breedson the northernGreatPlains (Iowa, northwesternMinnesota,

Montana,Nebraska,Northand SouthDakota,Alberta,Manitoba,and Saskatchewan),in the GreatLakes

(Illinois, Indiana, Michigan, Minnesota,New York, Ohio, Pennsylvania,Wisconsinand Ontario), and

alongthe Atlantic coastfrom Newfoundlandto Virginia and(formerly) NorthCarolina. It winterson the

Atlantic and Gulf of Mexico coastsfrom North Carolinato Mexico, including coastalTexas,and, less

commonly,in the BahamasandWestIndies(AOU, 1998; 50 FR 50726, 11 December1985). Migration

occurs both through the interior of North America eastof the Rocky Mountains (especially in the

MississippiValley) andalongthe Atlantic coast(AOU, 1998). Little is knownaboutthemigrationroutes

of this species.

2.12.4 Distribution in Texas

The piping ploverbeginsarriving to its post-breedingandwintering groundsin Texasin

mid- to late-July. Haig and Oring (1985, 1987) found that early in the post-breedingseason,piping

ploversfrequentedbeaches,but later tendedto inhabit ephemeralsandflatsalongthe backsideof barrier

islands. Observationsof wintering piping plovers in Alabamadid not indicate a seasonalpreference

betweenhabitats,but that wintering ploversspentmorethan 85% of their time on sandflats or mudflats

eachmonth (Johnsonand Baldassarre,1988). Along the Texas coast, a correlation appearsto exist

betweentidal height and habitat selection,with piping plovers actively feeding on tidal flats during

periodsof low tides, and on the Gulf beachesduring high tides (Eubanks,1991; Zonick, et al., 1998;

Drake et al., 2000). Winter distributionstudiesalongthe Atlantic andGulf coastsfoundpiping plovers

usually occurring in small, unevenlydistributedgroupsalongthe coast;however,the sites with largest

concentrationsof plovers consistedof expansivesand flats or mud flats with sandybeachin close

proximity (Nicholls andBaldassarre,1990). Piping ploverconcentrationsin Texasoccurin the following

counties:Aransas,Brazoria, Calhoun,Cameron,Chambers,Galveston,Jefferson,Kleberg, Matagorda,

Nueces,SanPatricioandWillacy (FWS, 1988).
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Several areasalong the Texas coast have been identified by the FWS as essential

wintering habitatfor the piping plover. Essentialwintering habitatfor the piping plover providesthe

space and requisite resourcesnecessaryfor the continued existenceand growth of piping plover

populationsandconsistof coastalbeach,sandflatandmudflathabitats.Critical habitathasrecentlybeen

designatedin Texas(seebelow).

2.12.5 Presencein theProjectArea

The piping plover is a regularmigrantandwinter residentalongthe lower Texascoast

(Oberholser1974; Haig andOring, 1985, 1987; Haig andPlissner,1993;TOS, 1995)andwintering birds

havebeenreportedalongthe lengthof the Texascoast. The checklistof birds of MustangIslandState

Park lists the piping plover as a fairly commonwinter residentand a commonmigrant (Pulich et al.,

1985). Pipingplovershavebeenrecordedfromthe projectarea(PBS&J,in-housedata).

PBS&J conducteda piping plover surveyin the CorpusChristi Bayprojectareabetween

September2000 and April 2001 (PBS&J, 2001). Survey protocol andsiteswere establishedduring

coordinationwith FWS andTPWD in August2000. The four studysites, which were visited monthly,

are shownin Figure2-1. Theyareas follows: OsoBay, Gulf IntracoastalWaterway(GIWW), FishPass,

andPortAransas. During the 8-monthstudy, 1,687piping ploverswererecordedatthe four studysitesin

428.4hoursof observation,ata frequencyof 3.9 birdsperhour. The numberof birds observedatthefour

study siteseachmonthrangedfrom 131 in November2000 to 473 in March2001,while the numberof

piping ploversencounteredper hour at thefour sitesrangedfrom 2.1 in September2000 to 9.0 in March

2001. While manyof theseindividualswereundoubtedlyseenon morethanoneoccasion,aminimumof

473 piping ploversutilized thefour studysitesduringthe 2000-200I survey.

At theOsoBay studysite, 115 piping ploverswere recordedin 64.4 hoursof observation

ata frequencyof 1.8birdsperhour. Thenumberof individualsrangedfrom 6 in November2000 to 22 in

September2000,while the numberof birds encounteredperhourrangedfrom 1.0 for December2000 to

4.2 for February2001. Thus,a minimumof 22 piping ploversutilized the OsoBay studysite during the

2000-2001survey.

Altogether,652 piping ploverswererecordedat the GIWW study site in 185.6hoursof

observationat a rateof 3.5 birdsper hour. The numberof individualsat the GIWW site rangedfrom 27

in October2000 to 182 in March2001,while thenumberof birds encounteredperhourrangedfrom 1.5

for October2000 to 7.8 for March 2001. Thus,a minimumof 182 piping plovers utilized the GIWW

studysite duringthe 2000-2001 survey.

At the Fish Passstudy site, 148 piping plovers were recordedduring 122.8 hoursof

observationat a rate of 1.2 birds per hour. Apart from December2000 whenno piping plovers were

recorded,the numberof individuals rangedfrom 8 in November2000 to 45 in March 2001,while the
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numberofbirds encounteredperhourrangedfrom 0.6for February2001 to 3.4for March2001. Thus,at

least45 piping ploversutilized theFishPassstudysite. No surveyswereconductedatthe MBHC.

At the Port Aransasstudy site, 772 piping plovers were recordedduring 55.6 hoursof

observationat a frequency of 13.9 birds per hour. The number of individuals rangedfrom 33 in

December2000 to 233 in March 2001,while thenumberof birds encounteredper hour rangedfrom 4.8

for December2000 to 38.2 for March2001. Thus,a minimum of 233 piping plovers utilized the Port

Aransasstudysite during the2000-2001 survey.

2.12.6 Effectsof the Project

The minor changesin salinity and tidal amplitude as a result of the project are not

expectedto haveanimpacton the piping plover. Impactsto otherareascurrentlyusedby piping plover

nearthe projectwill be eliminatedby placingnew work dredgedmaterial in leveeduplandareasor in

coordinatedopen-waterbeneficialusesites. Dredgedmaintenancematerialwill beplacedin existingPAs

that are fully leveedor usedbeneficially to enhanceother areas,such as nestinghabitat for pelicans.

Somebeachnourishmentmayoccur on SanJoseIslandvia PA 2 which is designedto nourishthe sand

dunefield nearthejetty channelwith the high sandcontentmaterial from thejetty channel. However,

this site is infrequentlyusedandmuchof the sandymaterialremainsin thedunefield whichis not piping

plover habitat. Although someof the material can leavethe semi-confinedPA 2, it only flows ontoa

small areaof the beachand replenishesthis habitatas well. Placementof dredgedmaterialsin PA 6,

locatedeastof PelicanIsland,will not affect adjacentcritical habitator piping ploversbecausethe areais

fully leveed. Basedon thesefindings andthe fact that anymaterialreachingthe critical habitaton San

JoseIslandis infrequent,temporary,andlimited in size,the projectis not expectedto haveanysignificant

adverseimpactson the speciesandcritical habitatfor thepiping plover is not expectedto be significantly

impactedas well.

2.13 MOUNTAIN PLOVER

2.13.1 Reasonfor Status

The mountainplover (Charadrius montanus)was proposedfor listing as a threatened

specieson 16 February1999 (64 FR7587). It appearsto be decliningrapidly. Onestudyindicatedrecent

populationdeclinesof 50% to 89%. The breedingdistributionhasalsocontracted,with bothperipheral

populationsdisappearingand core populationsgoing from widely distributedto only locally present.

Early declineswere probably at least partly related to markethunting. Historically, many mountain

ploversnestedin prairie dogtowns(NatureServe,2000),which havedeclined98% in landscapecoverage

since1900 (SummersandLinder, 1978)
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Conversionof shortgrassprairie to agricultural land, primarily for winter wheat, has

destroyednestinghabitat,as hasplantingof taller grassesin nativeprairie. In the last 25 years,farms on

the westernGreat Plains havebecomelarger and different cropshavebecomemore popular. Many

farmersnow grow extensivecropsof millet andsunflower, ironically partially for the birdseedmarket.

Fieldsfor thesecropsremainfallow until earlyMay, aftermostmountainplovershavebegunnesting,and

manynestsare destroyedby cultivation activities. The plovers are likely to renestin thesefields after

planting,only to be forced to abandonall the nestswhen the cropsbecometoo tall for the birds to scan

their surroundingsfor predators.This major shift in regionalactivity hascreateda reproductivesink for

mountainplovers, and may explain the annualdecline since 1966 (Knopf, 1996). Encroachmenton

nativeprairiesby exotic speciessuchas cheatgrass(Bromustectorum),leafy spurge(Euphorbiaesu/a),

andknapweed(Centaureaspp.)maybe a factor(NatureServe,2000).

2.13.2 Habitat

The mountain plover, which actually avoidsmountains,was originally namedRocky

Mountain plover becausethe first specimenswere takenwithin sight of that range. Instead,upland

shortgrassplains and level plateausof the westernU.S. are its preferredsummerhaunts(Oberholser,

1974). Nesting areasare characterizedby very short vegetation,and significant areasof bare ground

(typically>30%),andflat or gentleslopes(<12%). Areasof moistgroundaregenerallyavoided,evenfor

foraging. Non-breedingbirds prefer short-grassplains and fields, plowed fields, sandy deserts

(NatureServe,2000), and sod farms (Knopf, 1996). They are attractedto heavily grazed annual

grasslandsandrecentburns. Typical winter habitat in Texasis coastalprairies, alkaline flats, plowed

fields, andbermudagrassfields (Oberholser,1974). Mountainploversarehighly gregarious.Outsidethe

breedingseasontheyforage androost in loose flocks of changingcomposition. Flock size mayexceed

1,000on the southernGreatPlainsin late summer. Mountain ploversmaybe attractedto cattle, sheep,

andprairiedogs(NatureServe,2000).

2.13.3 Range

The mountainplover’s historical breedingrangewas northernMontanasouthto central

New Mexico, westernTexas,andwesternOklahoma,with very low numbersin extremesouthernAlberta

and perhapsSaskatchewan. This speciesnow breedsmainly in Colorado,Wyoming, and Montana.

Recentsightingsof birds in June and July in the vicinity of Saltillo, Nuevo Leon, may have beenof

breedingbirds. The non-breedingrangeis centralCalifornia, southernArizona, and central andnear-

coastalTexas,southto southernBajaCalifornia andthe northernmainlandof Mexico to SanLuis Potosi.

The primary wintering groundsare now in the San Joaquin,Sacramento,and Imperial valleys of

California(Knopf, 1996).
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2.13.4 Distributionin Texas

The mountainplover is a raresummerresidentin the high grasslandsof the Trans-Pecos

andin the northwestPanhandle.It is a rare migranteastto Delta County in the north andthe Colorado

River in centralTexas. It is a rare to uncommonlocal winter residenton the coastalplains andinland

from southTexasthroughthe EdwardsPlateauinto the SouthPlains(TOS, 1995).

2.13.5 Presencein the ProjectArea

While the mountainploverhasbeenrecordedfrom NuecesCounty(Oberholser,1974), it

is most likely to occur in the agriculturalareasaway from the seashore.The mountainplover appearsas

an uncommonmigranton the checklistfor birds of the CorpusChristi area(AudubonOutdoorClub of

CorpusChristi (AOCCC), 1994),but is absentfrom checklistsfor MustangIsland StatePark (Pulichet

al., 1985)andPINS(SPMA, 1990). It is not expectedto occurin the projectareadueto lack of suitable

habitat.

2.13.6 Effectsof the Project

The mountain plover is unlikely to occur in the project area and, thus, will not be

impactedby the proposedproject.

2.14 ESKIMO CURLEW

2.14.1 Reasonfor Status

The Eskimo curlew (Numeniusborea/is)was federally listed as endangeredon 2 June

1970. It maybeextinct; if not, it existsonly in perilously low numbers. Only about70 individualshave

beenseenanywherein the last 60 years,and the last confirmed sighting of an Eskimo curlewwas in

Nebraskain 1987 (FWS, l990a).

Eskimocurlews wereextremelyabundantin the nineteenthcenturyand were subjectto

tremendouspressuresfrom markethunting, especiallyafter the demiseof the passengerpigeon. They

wereheld in high esteemas a food item, describedby someas “the finest eatingof any of our birds.”

Their abundanceand tamenessmadesupplying the demandan easymatter, and they were sold in

restaurantsand marketsfrom Halifax to BuenosAires. A pair of hunterson CapeCod reportedlyshot

5,000 curlews during the 1872 flight (Gollop et al., 1986). Market hunting for the Eskimo curlew

flourishedbetween1860 and 1890,andwas most intenseduring the late 1 870sand I 890sin responseto

dwindlingsuppliesof passengerpigeons(Gill etal., 1998).

Hunting was not the sole reason for the decline of the Eskimo curlew, for some

populationdeclineswerenotedseveralyearsbeforemarkethuntinglikely hadsignificantimpacts(Gill et

C-39



al., 1998). This specieswas undoubtedlyaffectedby habitatchangesalso. Over the last 125 years,a

significantreductionhasoccurredin theamountandqualityof habitatavailableto thesebirds alongtheir

migrationroutes. Urbanizationandindustrializationhaveimpactedhabitatson the Texascoast. Most of

the grasslandsusedfor springmigrationfeedingin the interior of North Americahavebeenconvertedto

cropland. Most of the grasslandon the pampasof Argentinahavebeenconvertedto otherusesandwet-

meadowforaginghabitaton Caribbeanislandshasbeenfilled for tourismdevelopment. Pesticidesand

chemical contaminantsare usedwidely in all but a few areasthroughoutthe Eskimo curlew’s range

(FWS, 1990a).

Populationsdeclinedsuddenlyduring the 1870s andby the 1890s they hadeffectively

disappeared.Sightingsduring the first halfof the twentiethcenturywerevery rare. Between1945 and

1985,Eskimocurlewswerereportedin 23 differentyears,in numbersfrom 1 to 23 individuals(Gill etal.,

1998).

The Eskimocurlewis a relatively long-lived bird with probablya low reproductiverate,

andcertainlyavery longmigrationrouteon which it is exposedto anumberof factors. Perhapsthe most
importantof thesefactors,in conjunctionwith huntingpressures,was the conversionof nativeprairiesto

agriculturealongits springmigratoryroute, alongwith the suppressionof fires. Thesephenomenawere

related to the extinction of the Rocky Mountain grasshopper(Melanoplusspretus),whose localized

populationirruptionswereimportantto migratingcurlews.

The Eskimo curlew fed on various invertebrates,seedsandberries.Berries were the

preferredfood sourceduringthe borealautumnbeforemigration(Gill et al., 1998).

2.14.2 Habitat

The breedinghabitatof the Eskimo curlewwas treelessarctic andsubarctictundra(Gill

et al., 1998). Non-breedingbirds usedavarietyof habitats,suchas grasslands,pastures,plowed fields,

and,lessfrequently,marshesandmudflats(AOU, 1998). They favoredheadlandsandhills within a few

kilometersof the sea,andburned-overprairiesandmarsheswereparticularlyattractiveduringmigration.

They roostedon beachesalong the coast, but were rarely found nearwater in the midwesternstates

(Gollop et al., 1986)

2.14.3 Range

The Eskimo curlew was only known to havenested in a relatively small portion of

treelesstundra in the NorthwestTerritories,Canada,but the nesting rangemay haveextendedacross

northernAlaskainto Siberia. They winteredin southernSouthAmerica,primarily Argentina. Their fall

migrationtook themeastwardacrossCanadato the northeasternU.S., then southwardacrossthe Atlantic

to SouthAmerica. In springtheytraveledthroughTexasandthemidwesternU.S.(Gill et al., 1998).
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2.14.4 Distributionin Texas

The Eskimo curlew was formerly extremely abundanton the prairies of Texas,

particularlyin the middle portion of the State. It occurredin immenseflocks until about 1875 andwas

observablein small flocks until about1900 (Oberholser,1974). The few recordsin recentyearsare from

GalvestonIsland(TOS, 1995).

2.14.5 Presencein the ProjectArea

Although the Eskimo curlew was formerly common in the spring in the CoastalBend

(RappoleandBlackbock,1985), it is not expectedto occurin the projectareadueto its extremerarity, if

not totalextinction,andthe lackof recentlocal records.

2.14.6 Effectsof the Project

The Eskimo curlew is highly unlikely to be impactedby this project due to the low

probabilityof its occurrencein thearea.

2.15 OCELOT

2.15.1 Reasonsfor Status

The ocelot (Leoparduspardalis) is listed as endangeredthroughout its presentrange

(FWS, 1995, 2001). Habitatdestructionanddegradationdueto brush-clearinghasbeenthemajorcause

for the populationdecline,but predatorcontrol activitiesand huntinghavealso contributed. In Central

andSouthAmerica,exploitationfor the fur andpet tradeis primarily responsiblefor populationdeclines

(NFWL, 1980; FWS, 1995).

2.15.2 Habitat

The ocelot occupiesa variety of habitats throughoutits neotropical range including

tropical and subtropicalforests,riverine forests,swampy savannahs,estuarinemangroves,rocky areas,

anduplandoakforests(NFWL, 1980;TewesandSchmidly,1987;Murray andGardner,1997). In Texas,

however,ocelotsinhabit dense,often thorny andimpenetrablebrush,mesquite-oakandoakforests, and

partially clearedland (NFWL, 1980; Navarro, 1985). Tewes (1986) found honey mesquite,acacias,

condalia(Condaliaspp.), allthorn goatbush(Castellatexana),granjeno,cenizo,andwhitebrush(Aloysia

texana)to be the dominantbrushspeciesof ocelothabitat in southTexas. Approximately1.6% of the

landareain southTexasnow supportsthis typeofhabitat(TewesandEverett,1987).

Tewesand Everett (1987) classifiedocelothabitat in Texasaccordingto the amountof

foliar canopy. ClassA or optimalhabitatwas 95% canopycover,ClassB or suboptimalhabitatwas 75%
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to 95% canopycover, andClassC, with 75% or lesscanopycover,was consideredinadequate.The most

critical habitatcomponentis probablydensecovernearthe ground(<3 ft in height) (Tewes,1986).

The ocelot is primarily nocturnal, although some diurnal activity has beenrecorded

(Navarro, 1985; Tewes, 1986; Tewesand Schmidly, 1987). Navarro (1985) found ocelots in Texasto

havetwo peaksof activity, oneat aboutmidnightandthe otherat daybreak. Ocebotsfeed on smalland

medium-sizedmammals such as woodrats (Neotoma spp.), rabbits (Sylvilagus spp.), young deer

(Odocoileusspp.),nutria (Myocastorcoypus),birds, reptiles, amphibians,fish, insects and, in Latin

America,spidermonkeys(Ate/essp.),coatis(Nasuanasua),andagoutis(Agoutisp.) (Hall andDalquest,

1963; Guggisberg,1975;Navarro,1985; TewesandSchmidly,1987; Emmons,1988).

While breedingoccursthroughoutthe yearin the tropics, it occursprimarily in the fall

(SeptemberthroughNovember)in Texas,althoughbirths havealsobeenrecordedin April, June,July and

August. Den sitesare usuallywell hidden andinclude dense,thorny scrub, caves,hollows in treesor

logs, and grasstussocks(Petrideset al., 1951; Navarro, 1985; Tewes, 1986; Laack and Rappole,1986,

1987a;TewesandSchmidly, 1987). Gestationis 70 to 80 days. Litter size rangesfrom two to four, with

two beingthe most common. The motherprovidesextendedparentalcareto the youngbecauseit takes

time for them to becomeproficient at capturingprey. Malesare believedto contributelittle to direct

parental care (Tewes, 1986). Ocelots in the wild become sexually mature at 16 to 18 months

(Schauenberg,1979),but in captivity, maturitymaybereachedin as little as 10 to 12 months.

Navarro(1985) found that the averagehomerange(the areawhich an animal occupies

during its normaldaily activities) for threemaleocelotsin southTexaswas 2.5 squarekilometers(km2)

(618 ac), andfor onefemalewas 2.1 km2 (519 ac). Similarly,Twedt andRappole(1986)reportedhome

rangesof 3.5 km2 (865 ac) and 1.2 km2 (296 ac) for two male ocelotson Yturria Ranchin Willacy and

Kenedycounties.However,Tewes(1986), usinga muchlargerdatabase,found the averagehomerange

of southTexasocelotsto be 17.7 km2 (4,372ac) for malesand 11 km2 (2,717ac) for females.Theoverall

averagefor adultswas 15.2 km2 (3,754ac). Althoughmaleocelotshadlargerterritoriesthanthe females

andgenerallycoveredanextensiveareain a shortperiod, femalesusedthe homerangemoreintensively

(Tewes,1986; FWS, 1990b). Tewes(1986)alsodeterminedthathomerangesexpandedin the winter and

contractedin the summer.BothNavarro(1985)andTewes(1986)foundlittle overlapin thehomeranges

of adjacentmales,but quite a considerableintersexualspatial overlapin the home ranges. Tewesand

Schmidly (1987) and Navarro (1985) also found that the homerangeswere closely alignedwith the

amountof suitableavailablehabitat. At LagunaAtascosaNWR, for example,an increasein the ocelot

population has resultedin smaller homeranges,two ocebotsoccupyingan area that hadpreviously

supportedonly one (Tewes, 1988). Some individuals there currently inhabit areasas small as 80 ac

(Tewes,1988).
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2.15.3 Range

Historically, the ocelot occurredin Arkansas,Arizona, southernCalifornia, andsouth

through Central andSouthAmerica to Peru,UruguayandnorthernArgentina(Navarro,1985). Today it

rangesfrom Arizona andTexasthrough CentralandSouthAmericato northernArgentina,but in reduced

numbers(TewesandEverett, 1987;Emmons,1990; MurrayandGardner,1997).

2.15.4 Distribution in Texas

The ocelot once occurredin the eastern,central and southernportions of Texasbut

currently only exists in the extremesouthof the State (Davis and Schmidly, 1994). As a first stepto

determiningthe statusof the ocelotin Texas,a clearinghousefor ocelot(andjaguarundi)sightingswas

establishedin October1981 to coordinatereceptionandfiling of reports. A total of 1,572questionnaires

was mailedto trappersto obtainadditional information; of these,472 (30%) werereturnedand87 (6%)

containedpositive responses(Tewes and Everett, 1987). From these results, it appearsthat two

significantpopulationsof ocebotsexist in southTexas. Onepopulationinhabitspartsof Hidalgo, Starr,

Cameron,and Willacy counties,andthe other, Jim Wells, Live Oak, McMullen and Atascosacounties.

Six or sevensmallerpopulationsmay alsooccur. Basedon studiesof spatial patternsanddensitiesof

radio-collaredocelots,Tewes(1986)estimatedthat only 80 to 120 ocebotsoccurin Texas. Laack(1998)

currentlyputs this numberat 100. A populationof approximately30 to 40 ocelotsoccurson the Laguna

AtascosaNWR in CameronCounty(Laack, 1998). One or two ocebotsapparentlyoccurat the SantaAna

NWR (Benn, 1997; Laack, 1998) and one pair of ocelots had territoriesnearthe Arroyo Coloradoin

CameronCounty(Laack, 1998). Ocebotshavebeensightedat the NAS’s SabalPalmGrove Sanctuary

(Homerstad,1986);andatthe Lomade Grulla complexnorthof LagunaVista,at MorancoBlanco,andat

RedheadRidge (Tewes, 1987). Ocelot sightingshavealsobeenreportedfrom the Lower Rio Grande

Valley NWR. In addition,LaackandRappole(1986, 1987a),Tewes(1987) andHomerstad(1987)have

documentedseveralotherocelot sightingsin CameronCounty. The closestocelotpopulationin Mexico

is nearSanFernando,approximately100 milessouthof the U.S.-Mexicoborder(Laack, 1998).

2.15.5 Presencein theProjectArea

Ocelotsarehighly unlikely to occurin the projectareadueto the lackof suitablebrushy

habitat. Trapping studiesconductedduring the NavyHomeportFeasibility(U.S. Navy, 1986)provided

no evidenceof ocelotsin the projectarea.

2.15.6 Effectsof theProject

No impactsto the ocelotareexpectedfrom thisproject.
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2.16 JAGUARUNDI

2.16.1 Reasonsfor Status

The jaguarundi (Herpailurusyagouaroundi)was listed by FWS as endangeredon 14

June 1976 (41 FR 24064). Habitat loss and alterationdue to brush-clearingactivities, and human

persecutionare themaincausesfor thedeclineinjaguarundipopulations(FWS, 1995).

2.16.2 Habitat

Habitat requirementsin Texas are similar to those for the ocelot: thick, densethorny

brushlandsor chaparral. Approximately 1.6% of the land area in southTexas is this type of habitat

(TewesandEverett,1987). The thicketsdo not haveto be continuousbut maybe interspersedwith clear

areas. Jaguarundispossiblyshow a preferencefor habitatnearstreams(Goodwyn, 1970; Davis and

Schmidly, 1994). In SouthAmerica, habitat includeshigh mountainforests, tropical forests, swamp

forests,savannahs,overgrownpastures,andthickets(NFWL, 1980; TewesandSchmidly, 1987).

The most common plants occurring in habitats in the Rio GrandeValley where the

jaguarundi is known to occur are huisache,blackbrushacacia,prairie baccharis(Baccharis texana),

chillipiquin (Capsicumannuum),lotebush, allthorn goatbush,Texas persimmon(Diospyros texana),

coyotilbo (Karwinskia humboldtiana),commonlantana(Lantanahorrida), berlandierwolfberry (Lycium

berlandieri),j avelinabrush(Microrhamnusericoides),Texaspricklypear(Opuntia lindheimeri), retama,

honey mesquite,cedarelm (Ulmus crass~folia),and lime pricklyash (Zanthoxylumfagara) (Goodwyn,

1970).

Jaguarundishavetwo distinct color phases,red and gray, althoughthe latter phasehas

alsobeencalledblue. The phasesare sodistinct thatat onetimetheywerethoughtto beseparatespecies,

the red one being calledFe/is eyra. A third color phase,black, hasalsobeenreported,but apparently

doesnot occur in Texas(Goodwyn,1970).

Like theocelot,thejaguarundiis primarilynocturnal,althoughsomediurnal activity has

beenrecorded. Jaguarundisareexcellentclimbersalthoughthey spendmostof the time on the ground.

Prey is largely birds, but bird eggs,rats, mice, rabbits,reptilesand fish arealsotaken(Goodwyn 1970;

TewesandSchmidly,1987; DavisandSchmidly,1994). Jaguarundiscommunicateby calls,of which 13

havebeenidentifiedin captiveanimals. The largestrepertoireoccursduring the mating season(Hulley,

1976).

Little is knownofjaguarundireproductionin the wild. Den sitesinclude densethickets,

hollow trees, spacesunder fallen logs overgrown with vegetation,and ditchesovergrownwith shrubs

(TewesandSchmidly, 1987; Davisand Schmidly, 1994). Younghavebeenborn in MarchandAugust
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with possiblytwo litters per year. Usually a litter comprises2 to 4 young,with litters beingeither all of

one color phaseor containingboth the red and grayphases. Gestation(for captivejaguarundis)varies

from 63 to 75 days(Goodwyn,1970; TewesandSchmidly,1987;DavisandSchmidly,1994).

2.16.3 Range

Thejaguarundihistorically occurredin southeastArizona, southTexas, andCentraland

SouthAmerica as far southas northernArgentina. Today this cathasasimilar distribution, but in much

reducednumbers,althoughit probablyno longeroccursin Arizona (Tewesand Schmidly, 1987). The

presenceofjaguarundisin Florida is likely the resultof humanintroduction(NowakandParadiso,1983).

FourNorth American subspeciesare recognized,of which two occur in the U.S.: H. y.

cacoi’nit/i from southernTexasto centralVera Cruz, Mexico, andH. y. tolteca from southernArizona,

alongthe Pacific coastof Mexico, andinlandto the MexicanPlateau(Goodwyn,1970; NFWL, 1980).

2.16.4 Distributionin Texas

TewesandEverett(1987) analyzedthe recordsof a clearinghouseestablishedin 1981 to

coordinatereceptionandfiling of reportsofjaguarundis(andocebots)in Texas. Many of thereportswere

solicitedby sendingout questionnairesto trappers. Jaguarundiswere reportedfrom centralTexasandthe

upper Gulf coastas well as from south Texas. However, due especiallyto the lack of any tangible

evidencesuchas roadkills, mostof thesightingsin the first two areasarebelievedto havebeenof black

feral housecats. Two deadjaguarundiswerereportedin CameronCountyandoneeachin Willacy and

Webbcounties. Tewes(1987) andTewesandEverett (1987)documentedseveralothercrediblereports

ofjaguarundisin thesethreecounties. Oneof thesewas of aroad-killedmalejaguarundifoundnearthe

junctionof Sil 4 and Farm-to-MarketRoad(FM) 511 (Kellers Corner) in CameronCountyon 21 April

1986 (Tewes,1987; LaackandRappole,I987b). While this wasthe lastconfirmedrecordofajaguarundi

in Texas(Laack, 1998),unconfirmedj aguarundisightingsin Hidalgo CountyincludeBentsenRio Grande

State Park, SantaAna NWR, Lower Rio GrandeValley NWR, Cimarron Country Club, Wimberley

Ranch,andthe AnacuaUnit of the TPWD LasPabomasWildlife ManagementArea (Prieto, 1990, 1991;

Benn, 1997). Unconfirmedbut reliablesightings of a jaguarundioccurredat the SabalPalm Grove

Sanctuaryin CameronCounty in 1988 (Anonymous, 1989). Recentjaguarundisightings have been

reportedfrom the SantaAnaNWR for March1998 (SantaAnaNWR data). Basedupon sightingreports,

personnelof the SantaAnaNWR suspectthepresenceofjaguarundison the refuge(Benn, 1997).

Tewesand Everett (1987) concludedthat until verifiable evidenceofjaguarundisfrom

central Texasand the upper Gulf coastwas forthcoming, jaguarundidistribution in Texas should be

consideredas restrictedto the Rio GrandeValley. The numberofjaguarundisin Texasis unknown,but

certainly lessthanthat of ocelots.
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2.16.5 Presencein theProjectArea

Jaguarundisare extremelyunlikely to occurin the projectareadueto the lackof suitable

brushyhabitatandthe lack of anyknownpopulationsin the area. Trappingstudiesconductedduringthe

NavyHomeportFeasibility(U.S. Navy, 1986)providedno evidencethatjaguarundiswerein the project

area.

2.16.6 Effectsof the Project

No impactsto thejaguarundiareexpectedfrom thisproject.

2.17 WESTINDIAN MANATEE

2.17.1 Reasonfor Status

The WestIndian manatee(Trichechusmanatus)was listedas endangeredon 2 June1970

(35 FR 8495). Thelargestknown human-relatedcauseof manateemortality in Florida is collisionswith
hullsand/orpropellersof boatsandships. The second-largesthuman-relatedcauseof mortality in Florida

is entrapmentin floodgatesand navigation locks. Other known causesof human-relatedmanatee

mortality includepoachingandvandalism,entrapmentin shrimpnetsandotherfishing gear,entrapment

in water pipes,and ingestion of marine debris (FWS, 1993). Hunting and fishing pressureswere

responsiblefor muchof its original decline,as manateeswereheavilyhuntedfor meat,hides,andbones

until theywerenearlyextirpated(FWS, 1995).

A prominentcauseofnaturalmortality in someyearsin Florida is cold stress,andmajor

die-offs associatedwith the outbreaksof red tidehaveoccurred,wheremanateesappearto havedieddue

to ingestion of filter-feeding tunicatesthat hadaccumulatedthe neurotoxin-producingdynoflagellates

responsiblefor causingthe red tide (FWS, 1993). The low reproductiverate and habitat loss makeit

difficult for manateepopulationsto recover.

2.17.2 Habitat

The manateeinhabits shallow coastal waters, estuaries,bays, rivers, and lakes.

Throughout most of its range it appearsto prefer rivers and estuariesto marine habitats,although

manateesinhabit marinehabitats in the GreaterAntilles (Lefebvre et al., 1989). It is not averseto

traveling through dredgedcanalsor using quiet marinas. Manateesare apparentlynot ableto tolerate

prolongedexposureto watercolder than20°C. In the northernportions of their rangeduringOctober

throughApril theycongregatein warmerwaterbodies,suchas spring-fedrivers and outfalls from power

plants. They preferwatersthatare atleast1 to 2 m in depth;alongcoaststheyareoften in water3 to 5 m

deep. Theyusuallyavoidareaswith strongcurrents(NatureServe,2000).
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Manateesare primarily dependentupon submergent,emergent,and floating vegetation,

with the diet varying accordingto plant availability. They mayopportunisticallyeatother foodssuchas

acornsin earlywinter in Floridaor fish caughtin gill netsin Jamaica(O’SheaandLudlow, 1992).

2.17.3 Range

The manateeranges from the southeasternU.S. and coastal regions of the Gulf of

Mexico, through the West Indies and Caribbean,to northern SouthAmerica. U.S. populationsoccur

primarily in Florida (NatureServe,2000), wheretheyareeffectively isolatedfrom otherpopulationsby

the coolerwatersof thenorthernGulf of Mexico andthe deeperwatersofthe Straitsof Florida (Domning

andHayek, 1986).

2.17.4 Distributionin Texas

Manateesare extremelyrare in Texas, althoughin the late 1 800stheyapparentlywere

not uncommonin the LagunaMadre. RecentTexasrecordsalso include specimensfrom Cameron,

Galveston,Matagorda,andWillacy counties(FWS, 1995). DavisandSchmidly (1994)describea Texas

record of a manateefounddeadin the surfnearthe Bolivar PeninsulanearGalveston. Manateesmay

travelgreatdistances(200km or more) alongthecoastor betweenislands(FWS, 1995).

2.17.5 Presencein the ProjectArea

Albert Oswaldof the TexasState Aquariumspotteda manateein the inlet betweenthe

TexasStateAquarium andthe LexingtonMuseumon 23 September2001. This is the thirdandprobably

mostreliablesightingof themanateein CorpusChristi Bay(Beaver,2001).

2.17.6 Effectsof the Project

While the West Indian manateehasbeenrecentlysightedin CorpusChristi Bay, such

occurrencesarerare. Should a manateewanderinto the project area,the greatestthreatsto it would be

from boattraffic or dredgingoperations.However,project impactsaretemporaryandlocal in natureand

no significantadverseimpactsareexpected.

2.18 WHALES

Whalesoccur in offshorewatersandwill not be impactedby theproposedship channel

improvements.

2.19 SUMMARY

No Federallythreatenedor endangeredspeciesareexpectedto be significantly adversely

impactedby theproposedship channelimprovements.The following speciesare unlikely to occur in the
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projectareaand,therefore,no impactsare expected:SouthTexasambrosia,slenderrush-pea,baldeagle,

whooping crane,northern apbomadofalcon, mountainplover, Eskimo curlew, ocelot, jaguarundi,and

whales. No significantadverseimpactsareexpectedfor the following species:Kemp’s ridley seaturtle,

greenseaturtle, loggerheadseaturtle,hawksbill seaturtle, leatherbackseaturtle,piping plover,andWest

Indian manatee. The brown pelican will experiencea beneficial impact from the project due to

improvementsto PelicanIslandthroughbeneficial useof dredgedmaterial.
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United States Deparunentof the rnterior ____

FISt-I AND WILDLiFE SERVICE _________

E~LOO1CALS~V~CES •— ã
CVO~UCAM1’LS5OX338 — S

63~3OCEANDRIVE
CORPUSCHRISTLTEXAS 78412

September6, 1994

Colonel. Rcbert B. Catlin
District Engineer
U.S. Army carps of ~rtginaers
P.O. Box 1229
Galveston, Texas 77553—1229

Dear Colonel Gatlin:

This Plannin Aid Letter constitutes the Fish and Wildlife Service • s (Service)
initial coenta and suggestions regardingthe r connat sance study initiated by
the Galveston District, U.S. Ary Corpsof Engineers (Corps), in September 1993
on the potential for deepening and widening the Corpus Chrieti Ship Channel,
Nu0000 county, Texas. The single plan of channel en1arge~entconsideredduring
the reconnaissancestudy, acoordingto partial draft z~ataria1sreceived from the
Corps by PAXP01~Non August 9, 1994, was to deepen the 48—foot-deepchannel to 50
feet in its interior sections, and to widen it free 400 feet to 500 fast The
bar and jetty esetions of the ehannel were planned to be deepened to 52 feet free
47 feet, and the existing outer bar chennal via planned for an approximately
9,600—foot oxtoneion out to the 52—foot contour in the Gulf of K~xLco.

This report was preparedunder the authority of an in accordance with the
provisions of the Fish and Wildlife coordinationAct (48 Stat. 401, as amended;
16 u.s.C. 661 at sag.). It has been preparedin cooperationwith Texas Parke and
Wildlife Departmentand National Marine Fisheries Service.

The Corps held a public workshop in Corpus Clirieti on March 30, 1994 to describe
the reconnaissance study and to solicit public input. The Service attended that
workshop, provided oral c~nts at that time, and tack note of the specific
input the Corps desired. Addressing the following five areas of input requested
becizz~ the pur2x~~efor this planning aid l.ettur a format and content:

1) EnvLrona~ental, eooneeic, and other resourcesin the study area that this
study may impact;

2) Probl~naassociatedwith currant operation andmaintenanceof the channel
Or problems that .may result fr~ chinnel onlar~~nt;

3) Prabl~cnot directly rolatod to the ship oh~r~e1.which havethe potential
to be aUeviathd incidental to c~~’-’nnel. inprov~ents;

4) Opportunities for the beneficial use of dredged material or enviroant~aj.
restoration; .e.nd

5) Other op~rtunities that a channel en1arq~entproject cLay preQent that
could improve ths overall ~‘rel1—beingof tbe.utudy area.

Thc Ntzecee-Corpuc Chricti Bay Estuary and the impact~::upon it by dredging
projects are discussedat leng-th ma series Of pi~viou~p1&i.ning aid letter8,
Fish and Wildlife Coordination Act Reportc, ~nvironmehtal Impact S~a~+g
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(XIS’ u), and supplementsto thesedocuments, over the last 20 years. The 40—Toot
Project and the 45Poot Project are this reconnaisaa.nosreport • a antecedentsin
detail as well £8 time, so very little remainsto be diecuesedfor the first time
in this document. One additional acticn of major importance to the consideration
of the 50—Poet Project, as it will be called hereinafter, has been the
construction of Naval Station Xnqleeide, which has recently affected the
dimensions of the CorpusChriati Ship Channeland seesof its aseociataddredged
material disposal areas. The Departmentof the Navy’s (Navy) ZIS on Gulf Coast
strategic Reeporting describestheseeffacts as well as provides the most recent
background information ~ project’ area’s fish and wildlife resources.

What follows La a su~tion . of the inaue~described and/or anticipated by the
previous ~tudic~ of enlargements of the Corpus Clzri.ti Ship Channel. J~eeach
resource issue is described, potential mitigatory and/cr investigatory actions
will be suggested. The issues generally fall into two categories: dredging
impacts and dredgedmaterial disposal impacts.

ZTFZCTS 0? D~EDGIWG

A. Salinity intrusion. A well—known effect of the enlargementof deep draft
chani~lsconnectedt~the sea iv to increase the volume of seawater conducted
into an estuary via d~neitycurrents. This iv of particular concern in the
Nueces—CorpusChrieti Bay systemsince.,reduction of freshwater inflowa has been
recently evaluated there and found to be linked to a reduction in th. system’a
productivity. Under the current terms of the water rights permit governing the
withdrawal of water free the Nu000eRiver watershed, increane~sin the upper bay
system’s salinity abovecertain levels, no matter what the cause, would trigger
~~r~tory fresh water releases into Nuecon Bay, thus reducing the availability
of such fresh water for direct consumptionby the population and industries of
the Texan Coastal Bend. Consequently,before deciding whether to proceed with
this or any ~imilar channel enlargement, proper hydrologic modeling should be
conductedto predict the enlargement-related changesin NuecesBay’ a salinity and
the quantity of freshwater releasec required to offset thoce changes.
Quantification of these releases, and an analysis of the econ~iic and
environzsental costs of the means (acquisition of water rights, construction of
~eservcirs and conveyanceeyatem8, etc.) to provide them, are essential to the
making of an informed choice in this matter.

B. Storm tides. Enlarging the passbetweenSan Jose and Mustang Island would
tend to~increase the volume of water than an approaching tropical storm or
hurricanewould force into Corpus Christi, Redfich, andAransasDays through that
pass. This would mean a larger area of the coastal plain and the islands
eurrounding the bays would be inundatedand subjectedto wave action than bad
previously bonn the case with storms of comparable intensity, course, and -

duration. Temporary impacts to coastal habitats via erosion and salt intrusion
would therefore be more widespread then they were historically. The expected
increase in storm runnup should be calculated and an estimate made of the
additional acreage of habitats and properties affected thereby.

c. Tidal prism. Normal astroucmical and wind tides would also carry greater
volumes through the 50—?c~tProject’a channel dimensions than were formerly
possible, allowing both higher and lower tides than before to occur in the bays
within a certain radius of the ship channel. This increase in the tidal ~pricm
may decrease the areal. coverage of seagrassasand certain high marsh plants,
while allowing an increase in the axaal coverageof smooth cordgvase and~black
m&ngrovec. The tradeoff would not occur evenly, for there are .*other
environmental parametersthan tidal influence which determine plant growth and
survival. In general, the guild of wading birds would benefit, becausethe high
bay salinities combinedwith the increasedtidal prism would tend to increase the
scopeof unvegetated tidal flats. Ducks and fish dependentupon seagrasemeadows
or intertidal marshes for winter food or nurssry areas weuld not be gen~r~l1y as
well off ao before, however.
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D. Turbidity. Dredging always results in temporary suspensionof particulatec
in the water column. U currents are not too strong, the scope and Beverity o~
the turbidity can be mitigated with silt curtains, but the currents from the Gulf
of flexico to at least the middle of Corpus Chriati !ay are likely to make the use
of silt curtains infeasible. Inside the Inner Harbor, the channel is naturally
enclcoed, and no additional benefit from silt curtains would be expected.
However, the possibility of silt cuztain daploymantshould be explored between
the middle of the bay and entranceto the CorpusChristi Inner Harbor.

E. Resuspensionof contaminated sediments. Certain sediments in the Inner
Harbor end, to a Iasser extent, tE~~~uLnta~1snnb1., have a hintozy of
contamination with hoary motels, some ~‘e, and Oil and grease. Some of the
worst of thesewere removedduring ,~thtOn.aucodredgingandthe completion of the
45-FootProject andburied beneath relatively clean materials. Opport*anition to
continue this practice should be sought. For this reason, it is important that
sedimentcore samples be taken at discrete depth intervals from the channel aides
and bottom before it is enlarged, and that the sample, obtained not be mixed
before analysis. Otherwise, it will not be possible to recognizewhich nodiments
axe “hots and therefore candidatesfor segregationduring the dredgIngprocess.

F. Miaration of eatuarine ~aniems. There has long been nought a dredging
“wind~cv~£ • e. ,~ period ~xi~he dredgingin the channelsegmentthrough a tidal
pans like that at Port Aranate would not coincide andpotentially interfere with
the pass’ use by acme migrating eatuarineorganismof major sport or cercial
~‘terast. In practice, however, the window never opens: something of major
economic importance is continually in that channel reach. If ~&window does
exist, it probably exists not for the fish, but for the fieh.rman, andnot in the
pans itself, but betweenPort Araneas and Inglenide Point. We refer to the
seasonalshrimp fishery in the fall when shrimp trawlers congregatein this reach
of the ship channel. The dredging activity should be scheduledto take this
brief but soonemically significant event into account. Contact the Texas Shrimp
Association representative in AransasPass for specific timing.

C. Seaturtle hibernation. Seaturtles have been known to hibernateduring the
winter on the bottoms of channels along the Florida to the South Carolina
Atlantic coasts. Although no report of similar behavior has been made for the
Texas channels, all speciesof seaturtles are includeden the Federal.threatened
or endangered lists and consequently should receive consideration during
dredging. The Corps4 and its dredging contractors should solicit and follow the
~4ation&l. Marine Fisheries Service’s instructions for conserving the turtles.

B. flrown Pelicans. The largest colony of nestingeasternbrown pelicans in this
state is found an Pelican Island, a.k.a. DisposalAreas 7 and 8. A apocion still
listed as endangeredin Texas, Louisiana and Mississippi, the eastern brown
pelican Leeds in the vicinity of tb. ship channelthe year around. The dredging
is most likely to have a negative effect an th. pelican during the February
through Septembernesting season when turbidity in the channelreach from Pelican
Island to the near shore portion of the Gulf of Mexico is a critical factor in
its ability to foraqe for its nestlings. This reachshould therefore be dredged
during other times of the year.

I. Dissolved Oxyçen. Deep channels,particularly landlocked portions like the
Inner Barber, gsne~lly lack sufficient means for vertical mixing, have bottoms
below the photic zone, and accumulateoxygen d~andinqsediments that together
result in anoxic conditions in the lower parts of the water column. As a result,
deep channels tend to lack productive bottom fauna and may at times contribute
to fish kills. Practically speaking, however, there would probably be little
difference in the-habitat quality of the channel bottom in the Inner Harbor at
its current depth of 45 feet and its condition at the depth of SO feet. Both
situations are/would be inimical to life.
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EFFECTS OF FILLING

A. Die 8a1 area capacities. The statuseS of the capacities of the existing
diepos areas associatedwith the CorpusChriati Ship Channel are not precisely
known, but none of the 4$—Foot project confined disposal areas are believed to
have sufficient capacity to hold $0 more years of maintenancematerial.. The
capacities of the disposal areas around Point Ingleside have already boon
exhaustedby the deposition of material.. from the dredging at Naval Station
Zuglosido. Without additional diapoaal a.raaa or major increases in the
capacities of the existing ones, tbs~50-Poet ProjeCt confined disposal areas
would likewise have a lose than 50-year maintenancelife.

B. Competing uses for disposal areas. Disposal Area (DA) 4 on Harbor Island is
the proposed site ~rth8 eatabazborProject. Chosen in part becauseit i.
currently considered full, construction of the eupertan)carberths and oil-
‘i~ling facilities for this project would eliminate any r~aininq potential DA
4 may have for future use Lu mathtai’~icgthe ship chgnnel. The )~avyLa also
looking for an isolated berth with land and deepwater access to serve as a
facility for detecting and cancelling the electrical fields of its anti—mine
vessels. Possible locations for this facility include the La Quinta Channel.
Depending upon its location, dredged material gonerated bY this facility’s
construction and maintenance might be placed in DA 13. Finally, the Port of
Corpus Christi Authority has historically made it a practice to permit, if not
to promote, dovolopnertt within the disposal areason the north sI4a of the Inner
Harbor• One such dovoleposotcurrently under the Port Authority’ a coneidaration
is the construction of the Northaida ‘oad Project, a. highway that would extend
west from the lift bridge along the shore of Nueces Bay. Depending upon its
precise location and the amount of coordination betweenthe two projects, the
road might interfere with or enhancethe capacity of the Inner Harbor’ U DA’ S for
.tolding the 50—Foot Project’s materials.

C. gnh~ncinc~existing disposal area capacities. DA 13’s capacity was extended
in the early i~80’a by the availability of new work material from the ealargoment
of the Reynolds Natals docking area, and DA 1 a levees in the Inner Harbor were
enhancedsimilarly after bore samplao were ta)cento relocate someof the material
dredged during earlier channel doepenin~-The 50—Foot Project S initial dredging
would provide miulienc of cubic yards (fl~) of virgin material for levee
construction (an estimated4.03 XC~at DA 6/Point of Mustang, 2.74 )~ at DA 13,
atd a total of 8.23 MCY at the Inner Harbor disposal areas). If not i~diate1y
used for raising levees, this virgin material should at least be deposited in
such a manner as to facilitate finding and excavating it for this purpose later.
The proposedNorth ShoreRoadmight be constructedupon de~iateredfill, material
dredgedduring the deepeningof the Inner Harbor to 50 fast, thus maximi&in.g the
capacity of the disposal areas.

D. Contaminants. The Inner Harbor and, to a looser extent, the La Quinta
Chanriál, have historically contained maintenance material laced with varying
amounts of PASs, PCB’ a, and soi~heavy ~tai.~ • Left exposedon the surface,
thesecontaminantshave ways of getting into the food chain. Levees should not
be made of this material, lest it erode into bays. srosion occurring during and
subsequentto Burrican~ Allen in 1980 allowed zinc—contamir~Rtedspoil to wash
into the mouth of the NueceeRiver between dredging cycles, so levees containing
such material should be maintainedcontinuously to prevent failure, even after
the maintenancedredging ceases. Even when contained, the prevailing winds blow
the dried contents of the disposal areas into the bays, and vegetation growing
on the surface of the maintenancematerial has been shown to take up the zinc in
significant quantities, adding it directly to the food chain.. The beat way to
handle contaminated material is to sample so as to locate it specifically,
segrsgate it during dredging, place it within a continually contained disposal
trea, and cover it over with the cleanest dredged material available.
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E. Return flows. Regardlessof the chemic&1 content of the dredgedmaterial
the effluent from the disposal areasehouldalways be directed into the body of
water from which the material was dredged. This minimizes the combinedscope of
the water quality impacts associatedwith the dredging and the release Of the
effluent. Thin would also help limit the impact to the surrounding habitats j~
effluent quality in poor, or if the releaserate La too rapid, as, for oxample,
when the dredgedmaterial,escapedthroughthe woir at the Port Mansfield disposal
area earlier this a”~r.

P. Unconfineddisposal areas. The unconfineddisposal areas in CorpusChristi
Bay betweenD.A. 13 and the Inner Harbor havenot beenhistorically associated
with envirom~enta1effects more severe than te~rary loan of infauna and
turbidity of a more prolongednature. Wave energy and depth in their vicinity
apparentlyhaveprecludedthe formation of inlando. Although these factors would
also make their location engineeringly challenging, the paucity of long—term
containeduplanddisposal alternatives weighsheavily in favor of exploring these
uncontained disposal areas as locations for major beneficial uses projects.
Potential goals would be to generate submergedor semi—emergentsubstrates for
oyster reef a, seagracebeds or marshes. Besides the problemsof depth and wave
erosion, Concerns to be addressedinclude avoidanceof existing shell reefs and
shrimping areas, effects on bay circulation, and consequencesfor navigation.

C. flayward expansion of disposal areas. Pact proposals to permanently enlarge
existing disposal areas at the cost of d4mini shing the size of the bays and
wetlands adjacent to them have met with elmoet uniform disapproval from the
resource agencies, ~- ercisi. fishermen and environmental groups. Examples
include proposals to expend disposal areas into Tub Lake (40—Foot Project),
Nuecec Say (45—Foot Project), and Corpus Chrieti Bay (Gulf Coast Strategic
Eo~portingProj eot). Although there era many reasonsfor not decreasingthe size
of the estuary, the simploat and most comprehensivein that it results in an
ecosystem—wideloss of productivity that is extremely difficult to offset. At
a minimu, such loss requires in—kind azid two-to-one mitigation, and experience
has shown (e.g., the 200-acre wetland creation proj oct attempted an a part of the
45—Yoct Project’s mitigation), that suchmitigation La difficult to design, fund,
and carry out.

Noneof these past proposals includedthe more recently developedbeneficial uses
programsthat replace bay bottomsnot with, emergentland but with another aquatic
habitat of hopefully higher.value to the estuarine ecosystem. The Service
believes of the exanples given above, only the DA 13 area has sufficient
potential for producing a higher value habitat to merit investigation of a
beneficial uses of dredged material project. Tube Lake has a small but very
diverse array of aquatic arid wetland resources, while Pluecea Bay provides en
irreplaceable low salinity, soft—bottomed, detritus—rich flab and shellfish
nursery. Corpus Chrieti Bay on the southwest side of DA 13 posg~sseua
comparably lees diverse and productive set of habitats, which night justifiably
be converted to marsh, roof, or seagrassbed, provided there were no practicable,
less damaging, upland confined alternatives.

~L. Sha.rth~disposal areas. One of the positive results of the controversy that
arose over the Navy’ a proposal to expandDA 13 wa.e the aoquiaiticn of its less—
d.~me.gingalternative: an upland disposal: site north of the La. Quinta Channel.
This site is as yet unused. As noted above, the Navy is seekingto construct a
deep—’d,raft berth somewhere nearby. Perhaps, if this berth were to be dredged
along the La Quinta Channel, that dr.dging and the dredging for the SO—Foot
Project could ~ ompliahad simultaneously, thus reducing costs, such a
coordination of efforts would require a sharing of disposal areas, but again
there may be an opportunity for mutual coat reductions. For ezarzrple, if the Navy
were to locate its facility at the west end of the La Quint.a Channel, it would
be moot economical to disposeof the dredgedmaterial in the adjacentportion of
DA 13, rather than to pu~pit to its own upland disposal site miles farther away.
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The Carps could in exchangepump material from the reach of the La Quinta Channel
nearøst the Navy’s upland site into that site instead of DA 13.

I. pelican Island. Pelican Island and its expanding population of nesting
pelicans owe a great deal to the successful integration of dredgedmaterial
diaposal activities and the habitat requir~entaof this species• The Corps has
also enhanced the island with erosion protection for the sensitive woody
vegetation on the ieland’ a northeasternportion where the pelican nesting has
occurred most recently. Other nesting seabird species, particularly tome and
ekir~ere, have benefited from the plac~ant at maintenance material atop the
berhacacusvegetation along the southernshoresof the island. This deposition
not only replaces the island itself about an fast as the prevailing winds wash
it away, it also, albeit only for a few years, ~~idea the unvegotatednesting
substrate required by those particular birds. Potential beneficial uses of
dredgedmaterial at BA’s 7 and8, which together form the dtntinctly double-lobed
island, include stockpiling dredgectmaterial for intermittent spreadingover the
tern and skier nesting sites batween the m~t”terianceperiods, which have
historically been 8 years apart. Another possible beneficial use might be for
tha formation of marshes an wave buttern along most at the u~armaredsections of
the island’ a shorelines (one exception being the cove between inland’s lobes;
this area already supports seagraseesand is heavily usedby fledgling pelicans).

J. Long—term disposal solutions for %the Inner Barbor. With little hope of
subjecting Nuecea Bay to future dredged mati~tal disposal without generating
another controversial situation and subjecting the entuarine ecosystem to
potentially irremediable adverse impacts, the planning for the 50—Poctymnjact
should include another close examination of alternative long—termdisposal areas
for the Inner Barber reach. These alternatives include but are by no means
~.imited to the upland portions of the Nueces River Delta, the uplands north of
~zeces Bay, the open waters of Corpus Chriuti Bay (See F. above), and the

undevelopedareassouth andwest at the Port of Corpus Christi. Another possible
site may be that of a Corpus Christi subdivi~ion near the Port ‘a refinery
dictrict which may become a buffer zone between the City’~ populace and the
refineries in the near future. Al]. of these alternatives may be expensive, but
for the sakes of the futures of the Port, the City, andNuece~Bay, they muSt be
explored.

K. Other uses for fill material. Small bird nesting islands in the upper
portion Cf Nueces Bay and near the Nueces Bay Causeway continue to need
replenishment. The islands off Whites Point in the nortbe.rn bay are the worst
off and support precariously one of the few nesting colonies of raseate
spoonhille, a state—protectedspecies, found in the region. Unfortunately, the
islands are r~ote and would not provide mach disposal capacity. The two islan
near the causewayare close enough to the Rincon Harbor to have receivedmateriaL
fr~ the maintenance of its entrance channel, and during the recent expansion o~
the causewayone of them received waste concrete from that activity as riprap.
However, both could use addition.al fill, especially well—consolidated material.

Conclusion

This concludes our planning aid advice for the recorin.aissancestudy on the
enlargementof the CorpusChristi Ship Chance].. We Look forward to reviewing and
c~enting an subsequentdocumentsfrom this planning activity. Pleasecontact
johnny French at (512) 994—9005 if you have questions.

Sincerely,

THOMAS S. GRASL
Acting Field Super7inor
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INTRODUCTION

Regulatory Background:
The Rivers andHarborsAppropriationsAct of 1938 (33 U.S.C. 540, andotherU.S.C.sections;
Chapter535,June20, 1938;52 Stat.802),providesfor wildlife conservationto be given “due
regard” in planningFederallyauthorizedwaterresourcesprojects. The FishandWildlife
CoordinationAct (16U.S.C.66l-667e;the Act of March 10, 1934; Ch. 55; 48 Stat.401),
requiresconsultationwith theFishandWildlife ServiceandStatefish andwildlife agencies
wherethe“watersofanystreamorotherbodyof waterareproposedor authorized,permittedor
licensedto be impounded,diverted. . . orotherwisecontrolledormodified” by any agencyunder
aFederalpermit or license.Consultationis to beundertakenfor thepurposeof “preventingloss
of anddamageto wildlife resources.”

TheFishandWildlife CoordinationAct providesabasicproceduralframeworkfor theorderly
considerationof fish andwildlife conservationmeasuresto be incorporatedinto Federaland
Federallypermittedor licensedwaterdevelopmentprojects. Theprincipal provisionsof the Act
include:

1. A statementof Congressionalpurposethat fish andwildlife conservationshall
receiveequalconsiderationwith otherproject features;

2. Mandatoryconsultationwith wildlife agencieswith aview to achievingsuch
conservation;

3. Full considerationby actionagenciesof therecommendationsstemmingfrom
consultations;

4. Authority for actionagenciesto implementsuchrecommendationsas theyfind
acceptable.

Project Background:
In 1922,PresidentWarrenG. Hardingapprovedthe Rivers andHarborsAppropriationsAct that
authorizedconstructionof theCorpusChristi Ship Channel(CCSC). The Stateof Texascreated
the Portof CorpusChristi Authority (PCCA) in 1923,andit sponsoredthe dredgingand
constructionthatbeganin 1923.Openingof theCity of CorpusChristi’s deepwaterport took
placein 1926 (Handbook,2001). The CorpusChristi ShipChannelhasundergoneseveralmajor
improvementssinceit wasoriginally dredgedin 1926. The initial depthof the channelwas25
feet. Sincethen,the channelhasbeendeepenedfour times. In 1989,the PCCAcompletedthe
mostrecentimprovementto theCorpusChristi Ship Channel,a projectthatentaileddredgingthe
InnerHarbor,a9-mile segment,from adepth of 40 feet to 45 feet andenlargingtheturning
basins. As with mostdredgingprojects,oneof thegreatestchallengeswasthe placementof
dredgematerial. The U.S.Army Corpsof Engineers(USACE) presentedthe US Fishand
Wildlife Service(Service)with five alternativesfor placement.Thealternativesincludedupland,
non-tidal flat, andopenwater disposal sites. The Serviceevaluatedthesealternativesandmade
recommendations.An overviewof the ecologicalresourcesin NuecesBay alongwith Service



recommendationswasincludedin the 1982 FishandWildlife CoordinationAct reportby French
and Ramirez (1982). In addition to ranking the alternativesaccordingto environmentalimpact,
the Service recommendedthat no dredge material from the InnerHarborbeplacedin Nuecesor
CorpusChristi Baysdue to knownhistoricalcontaminationofthesedimentsandalsothatdredge
disposalareasnext to theInner Harborbe designedto facilitate thereturnofsupernatantfluids to
theInnerHarboritselfandnot to NuecesBay. In 1994,additional deep-draft navigation
improvementsto theentirelengthofthechannelwereconsideredby thePCCA,thenon-federal
sponsor,andtheUSACE. ThisFishandWildlife CoordinationAct reportis intendedasa
supplementto the1982 report (French and Ramirez 1982)aswell asanassessmentoftheentire
newproject. Accordingto theUSACE, it will accompanytheFinal EnvironmentalImpact
Statementwhich is partoftheFeasibilityReporton theCorpusChnstiShip Channel-Channel
ImprovementProject(CCSCCIP). Commentsreceivedfrom theNationalMarineFisheries
(NMFS) ServiceandTexasParksandWildlife Department(TPWD)havebeenincorporatedinto
this document.

ProposedProject Description
TheUS Army CorpsofEngineers(USACE)andPort of CorpusChristi Authority (PCCA)
evaluatedthefollowing alternativesduring theFeasibilityStudy:

1) Deepento 52 feet from theGulfofMexico to Viola TurningBasin andwidenacrossCorpus
Christi Bay

2) Deepento 50 feet from theGulfofMexico to Viola TurningBasinandwidenacrossCorpus
Christi Bay

3) Widen only acrossCorpusChristi Bay

4)DeepenLa QuintaChannelto 50 feet

5) ExtendLa Quinta Channel

6) ProvideBargeLanesacrosstheUpperBay in theCorpusChristiBay

TheUSACErecommendedandPCCA preferred alternativesfor the CCSCCIP asof June13,
2001 aredescribedin thePreliminaryDraft EnvironmentalImpactStatement(PBS&J2001)and
reproducedbelow:

1) DeepentheCCSCfrom —45 feetMLT to —52 feetMLT, plus advancedmaintenanceand
allowableover-depth.No deepeningof La QuintaChannel.Thedeepenedchannelwill extend
roughly 10,000feetinto theGulf ofMexico to the—56-foot isobath.

2) Widen theCCSCfrom Port Aransasto theHarborBridgeto 530 feet. (Existingwidths are
500 feetbetweenPort AransasandLa QuintaJunctionand400 feetbetweenLa QuintaJunction
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andthe HarborBridge.)

3) Extendthe La QuintaChannel7,200feetat a depthof—39 feetMLT anda width of 400 feet
andincludea turningbasin.

4) Add 200-foot-widebargeshelves(-12 feetMLT) on bothsidesof theship channelfrom La
QuintaJunctionto theHarborBridge. Shelfwidth measuredfrom thetoeof thewidenedand
deepenedship channel. Formostof thereach,no dredgingwould be required,only theaddition
of navigationaids.

ProposedProject Area:
CorpusChristiBay coversapproximately320 sq km ofopenwater(TexasNaturalResources
ConservationCommission(TNRCC) 1996;currentlyTexasCenterfor EnvironmentalQuality
(TCEQ)),hasan averagebaydepthof approximately4 m (White et al. 1983),and an average
salinity of 30 ppt (Shewet al. 1981). The areahasahumid subtropicalclimate. The average
annualrainfall is approximately28 inches,althoughextremesdueto tropical stormrainfall or
droughtsarenot uncommon. Freshwateris providedto thebayby theNuecesRiver (via Nueces
Bay) andby domesticandindustrialTCEQ permittedoutfallswhich dischargeinto thebay. The
TCEQdesignatedusesfor CorpusChristi Baywatersare:contactrecreation,exceptionalquality
aquatichabitat,andshellfishwaters(TexasWaterCommission1996). With theexceptionof
MustangIsland,CorpusChristi Bay is nearlysurroundedby urbanandindustrialdevelopment.
Thebayshoreincludesurbanizedareaswith bulkheadedseawalls,industrialcomplexes,aswell
as fringemarshes,coastalprairies,andagriculturalfields.

Fishand Wildlife ResourcesWithout the Proposed Project
TheCorpusChristi Baysystemhasbeenstudiedover the last 10 yearsby theCoastalBendBays
& EstuaryProgram(CBBEP). TheCBBEPareacoversatwelvecountyareathat includesthree
estuaries,theMission-Aransas,Nueces(which includesCorpusChristi Bay), andtheUpper
LagunaMadre. TheCBBEPhaspublishedseveralpeerreviewedvolumesthat characterizethe
CoastalBendBay systemin greatdetail. CorpusChristi Bayprovidesnursery,spawningand
feedinggroundsfor an abundanceoffish, shellfish,andwildlife. Thereareapproximately234
fish speciesin theCoastalBendbays,79 mammalspecies,and 117reptile/amphibianspecies
that inhabit thesurroundingbayshoreandbarrierisland habitats. It is estimatedthat
approximately494speciesof birds migratethroughor nestin the CoastalBendarea(Tunnellet
al. 1996), and23 speciesneston existingdredgedmaterialplacementareas. Federally-listed
threatenedandendangeredspeciesarefound in andaroundCorpusChristi Bay, including the
Kemp’s ridley seaturtle (Lepidochelyskempii),piping plover(Charadriusmelodus),andbrown
pelican (Pelecanusoccidenta/is). Habitat typesincludeopenbay bottom,seagrassbeds,coastal
marsh,hard substratehabitats,andtidal flats.

The CBBEPhasidentified threatsto thebaysystemwhich includereducedfreshwaterinflow,
habitatloss,waterqualitydegradation,alteredcirculationdueto dredgingandchannelization,
declinesin living resources,andman-madedebris(CBBEP 1994). Coastaldevelopment,



dredgingactivities,pollution andotherfactorsmaydamageandimpairhabitats,andthereby
reducepopulationsof estuarinewildlife. Nutrients,chemicals,metals,sediments,andother
pollutantsenterthebay watersfrom point andnon-pointurban,industrialandagricultural
sources.

The area’scommercialandrecreationalfishery andrelatedrecreationalactivitieswasestimated
to generate$760,000,000per yearin 1987(Joneset al. 1997). Becausea largeportionof the
economicsof the region is dependentupon the area’s natural resources,it is essentialto protect
and maintaintheestuarinehabitatsin theCorpusChristi Bay system.

Potential Impacts of Project
In theCBBEPCoastalBend BaysPlan (TNRCC 1998),theAction Planfor Maritime Commerce
andDredgingincludesasgoals:

1) Enhancemaritimetraffic safetywhile reducingtherateofmaritimeincidentsfrom shipping,
terminaloperations,andmarinepipelines

2) Ensurethat all dredgingactivitiesareplannedandconductedin waysthatconsiderthecost
effectivenessof theoperation,whileminimizing ecologicalimpactsand maximizingthe
beneficialusesofdredgedmaterial.

With properplanning,it wouldbe possibleto minimizenegativeenvironmentalimpactsand
maximizebenefitsto thebaysregionaleconomy.Parametersthatmaybeaffectedby the
proposedproject include:

1. Changesin bay circulation.
2. Changesin baysalinitypatterns.
3. Burial ofbaybottombeyondtheleveesofproposedconfinedplacementareas.
4. Increasedbay turbidity duringdredging,andsubsequentresuspensiondueto erosion.
5. Releaseoftoxic chemicalsfrom thebay bottoms,andproliferationsinto thebay systems.
6. Reducedilluminationlevelsat depth,andlossofphotosyntheticbiomass.
7. Burial ofbenthicorganisms,includingplantsandanimals.
8. Disturbanceof adjacentcolonial waterbirdrookeryislands.

Salinity intrusionwasnotedin thefollowing excerptfrom apreviousServicePlanningAid Letter
datedSeptember6, 1994andthefollowing recommendationsweregivenat that time: “Salinity
Intrusion. A well knowneffectoftheenlargementofdeepdraft channelsconnectedto theseais
to increasethevolume ofseawaterconductedinto an estuaryvia densitycurrents.This is of
particularconcernin theNueces-CorpusChristi Bay systemsincereductionoffreshwater
inflows hasbeenrecentlyevaluatedthereandfoundto be linked to areductionin thesystem’s
productivity. Underthecurrenttermsofthewaterrights pennitgoverningthewithdrawalof
waterfrom the NuecesRiver watershed,increasesin the upperbaysystem’ssalinityabove
certainlevels,no matterwhat thecause,wouldtriggermandatoryfreshwaterreleasesinto Nueces
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Bay, thusreducingthe availability of suchfreshwaterfor direct consumptionby the population
andindustriesof theTexasCoastalBend. Consequently,beforedecidingwhetherto proceed
with this or anysimilar channelenlargement,properhydrologicalmodelingshouldbe conducted
to predicttheenlargement-relatedchangesin NuecesBay’s salinity andthequantity of
freshwaterreleasesrequiredto offset thosechanges.Quantificationof thesereleases,andan
analysisof theeconomicandenvironmentalcostsof the means(acquisitionof waterrights,
constructionofreservoirsandconveyancesystem,etc.)to providethem areessentialto making
of an informed choice in this matter.”

In addition,amonitoringandassessmentprogramshouldbe implementedto ensurethat the
predictedresultsofany hydrologicalmodelsperformedfor salinity intrusionareverified. The
monitoringandassessmentprogramshouldwork in collaborationwith existingprogramsthat
monitor theNuecesBay, suchastheCity of CorpusChristi’s NuecesBay Salinity Monitoring
Project.

TheRegulatoryAgencyCoordinationTeam(RACT)requestedthat astudybeperformedunder
theoversightof theHydrodynamicandSalinity ModelingWorkgroupto determinethe effectsof
tidal elevationandsalinity intrusiondueto thechannelimprovementproject. Resultsofthe
study(Matsumotoetal. 2001)indicatethat tidal rangeswould be minimal, increasingby
approximately0.04-0.06feet in CorpusChristi andNuecesBaysanddecreasingby asmaller
rangedue to anegativeeffect in thenorthernadjoiningbayswithin the system.Monthly average
salinity, duringdry periods,would increaseby 0.1 ppt in NuecesBay andby 0.1-0.4ppt in
CorpusChristi Bay. During normalperiods,averagesalinitywould decreaseby up to 0.4 ppt and
duringwet periods,monthlyaveragesalinity would decreaseby 3 to 4 ppt in CorpusChristi and
NuecesBay.

OPEN BAY BOTTOM AND BENTHIC ORGANISMS

Open-baybottomsrepresentthe largestestuarmnehabitattypealongtheTexascoastandplay a
key rolein nutrientcycling andtheproductionof thebenthiccommunityuponwhich higher
trophiclevelsdepend. ThebenthiccommunityofCorpusChristi Bay is oneofthemostwell
studiedof Texasestuaries(Figure 1). Quantificationof theabundanceanddiversity ofbenthic
organismsis dependentuponthedepth,substrateandseasonin which thesampleis taken.In
CorpusChristi Bay, polychaetesarethedominantgroupfollowed by mollusks(Hollandet
al. 1975,Flint andYounk 1983). Hollandet al. (1975)reported meanabundanceof 5,000
benthicorganisms/rn2while Flint andYounk (1983)reportedtotal abundancesof 1,700
organism/rn2.Shoalareasweremorediversethanchannelareas. Castiglione(1983)foundthe
densityofmolluscsin mudnearthe InnerHarboroftheCorpusChristi ShipChannelto be only
28 individuals/rn2,while densitiesin theproximity of theLa QuintaChannelrangedfrom 150 to
1,000individuals/rn2. Highestdensitieswerenotedin thespring. Armstrong(1987),in his
reviewof benthicstudies,reportedpeakabundancesoccurringin thewinter andspringwhile
minimumabundanceswereusuallyfoundin the late summerand fall. Peakspeciesdiversity
occurredin thespring,andmostrecruitmentby planktonicandhenthoniclarvaeoccur in the
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winter, spring, andsummer.

Summary of WES benthic recovery report
Open-waterplacementof dredgedmaterialresultsin theburial of benthosandadeclinein
productivity for estuarine-dependentfish andshellfish, asaresult,effortshavebeenmadeto
avoid this modeof disposalunlessthereareno otherfeasiblealternativesavailable. Dueto
concernsover impactsto thebenthicinvertebratecommunityfollowing open-waterplacementof
maintenancematerials,theUSACE WaterwaysExperimentStation(WES) conducteda study to
determinetherecoveryratesfor CorpusChristi Bay (Ray andClarke1999). Sedimentand
infaunalsampleswerecollectedfrom five randomlylocatedstationswithin eachofeight
placementsitesandeight referencesites. Samplesweretakenprior to placementin Augustof
1995,neartheendofplacement,at six months,andat oneyear.Additional informationobtained
from sedimentsampleswassedimentgrainsizeandorganicandcalciumcarbonatecontent.
Anotheraspectof thestudywastheutilization of a sedimentprofiling camerasystemto obtain
verticalcross-sectionalimaging. Thesephotographsprovidedinformationon depthof
penetration,depthof dredgedmaterial,depthof redoxpotential,surfacerelief, presenceof
anoxicvoids, feedingvoids, andinfaunalburrowing.

Benthicmacroinvertebratesamplesfrom referenceareaswere comparedto thosecollected
baywideandgenerallyfoundto be similar to thestudyplots. Lowestbiomasswerefoundnearest
theLagunaMadre andhighestnumberoftaxawerecloserto theCorpusChnsti Ship Channel.
Resultsindicatedthat recoverytime for placementareaswasgenerally1 year. Fortaxarichness
andabundance,mostsites recoveredwithin six monthsto oneyear,recoveryof biomasstook
longerwith mostsitesrequiringa full year;onesitedid notrecoverto pre-placementconditions
within that time. For sevenoftheeight placementareas,speciescompositionwasrecovered
within a yearwith severalsitesrecoveringwithin six mnonths;onesitewasnot fully recoveredby
theendof oneyear. Recoverytimewould havebeenextendedif placementhadnotbeen
completedby earlyJanuary.A majorspringbenthicrecnmitmentperiodfollowed thedredging
operationsandplacement,allowing for a shorterrecoveryperiod.

Impacts to Corpus Christi Bay
Althoughexcavationanddisposalboth impactbenthiccommunities,of the two, disposalis
potentiallymoredeleterious(Montagnaet al. 1998). Accordingto Maureretal. (1986) impacts
are lessseverewhen depth of dredged material is <20-30cm andwhen dredged materials that are
similar in compositionaredeposited.A similarstudyin GalvestonBay (Ray et al. 1996)
examinednew work material placementwhich wasconsiderablystiffer thanthenaturalbay
bottomandfoundthebenthicrecoverytime to be approximately72-88 weeks.TheCorpus
Christi Bay studyby Rayand Clarke(1999) examinedopen-waterplacementareasreceiving
maintenancematerialwhich were< 30 cm deep. Although thenewwork materialsin theupper
bay reachof CorpusChristi Bay arereportedlysoft, silty clay which is probablyvemy similar to
materialsalreadyin theplacementareas,thenewwork that is proposedwouldmostlikely be
stackedto a muchgreaterdepththanmaintenancematerial. Greaterdepthof dredgedmaterial
will mostlikely lengthentheamountof time for recoverybeyondoneyearin somesites.
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Hollandet al. (1975) indicatedthatat onesite in CorpusChristi Bay dredgingoperationshad
upsetthe benthiccommunityandre-establishmenttook twentymonths.

The Serviceestimatesthatnew work materialfrom theproposedprojectwill initially covera
footprint of~935 acresofbaybottom for thecreationofbeneficialusesites. This acreage
representsa temporarylosswith an expectednetgainovertime following initial creation. In
addition, thereareapproximately100acresin eachof theeight openwaterplacementareasin
CorpusChristi Bay for atotal of800acreswhich will receivenew work materialfollowed by
periodicplacementof maintenancematerialthroughoutthelife of the project. A sisterstudyto
the WES benthicrecoveryreportwasto havedeterminedthe dispersalpatternof deposited
sedimentin CorpusChristi Bay (Ray andClarke 1999)but this study wasnever completed. The
800acrefigure doesnot include impactsto baybottom outsideof theplacementfootprint area
whereasmuchas40%ofthedredgedmaterialmaymigrateandcoveran areathreetimes larger
thantheplacementarea,asestimatedby BassiandBasco(1974). Theincreasedturbidity may
also resultin furtherbenthicburial. Thecombinedacreageofthebeneficialusesitesandthe
openwatersitesis 1735 acres(3,237,485m2) of impactedbaybottomor 1% ofCorpusChristi
Bay. Using themeanandstandarddeviationfor thebaywideabundancesasgiven in Rayand
Clarke(1999),it is estimatedthat between3 and38 billion benthicorganismswould be impacted
by theproposedprojectfrom theplacementofnewworkmaterial. Fishandshellfisharenot
ableto recoverasmuchprey from theplacementareasasfrom naturalbaybottom(Minello and
Wooten1994)duringthebenthicrecoveryperiodofup to oneyear,which translatesinto lost
production.

The Servicecontinuesto discouragethepracticeof open-waterdisposal. In theeventthat better
managementalternativesarenot implemented,thefollowing recommendationsmayreducethe
impactsto theCorpusChristi Bay system:

1) ThePCCA andUSACEshouldcontinueto evaluateBestManagementPracticesfor dredging
asnewtechniquesand technologiesaredevelopedandshouldcontinuallyseekalternativesto
open-waterdisposal.

2) Open-waterplacementactivities for maintenancedredgingshouldbecompletedduring the
summerandfall. Thebenthicrecoverystudyby Ray andClarke(1999)indicatedthat recovery
would havetakenlongerthan 1 year had dredging not beencompletedprior to the first
recruitmentperiod. This time framewould be leastdisruptiveto thebenthiccommunity
allowing for peak recruitment of benthicorganismsoccurringduring late winter andearlyspring
to colonizetheplacementareasasquickly aspossibletherebyreducingthe recoveryperiod.
Sincethenew work dredging will require significantly more time thanmaintenancedredging,
new work dredgingshouldbe completedwithout seasonalrestrictionsto allow therecovery
processin thebayto proceedasquickly aspossible.

3) Long-term impactsoccurwhenrepeateddepositionofsedimentsalterbenthichabitat
resultingin the lossof foraginghabitatfor fish andshellfishspecies.Open-waterplacement



areasl6A, loB, l7A, l7B havea dredgingcycle everythreeyearswhile PA l4A, l4B, lSA and
l5B havea six-yeardredgingcycle. A threeyearfrequencybarelyallows for the recoveryof the
benthiccommunityand utilization by nekton. Stepsshouldbe takento reducethe frequencyof
dredging. Longerdredgepipesshouldbe utilized to placematerialfartherawayfrom the channel
andtowardsthefar endof theplacementareain orderto preventshoalingandreducethe
frequencyof dredging.

SHALLOW BAY BOTTOM

TheMitigation Workgrouprecommendedthat the PCCAandthe USACEdeterminetheamount
ofshallowwaterhabitatthatwould be impactedin theprojectfootprint. Themitigation
workgroupdeterminedthatmitigation would only berequiredfor impactsto shallowbay bottom
habitat(areaslessthanor equalto -4’MLT) andseagrassbeds. All thedirect impactsto shallow
waterhabitatwill occurin thevicinity of La QuintaChannelextension.A total of 45 acresof
shallowbaybottomhabitatwill beconvertedinto deeperwaterhabitat. Eight ofthe45 acresare
locatedalongthesouthsideof theproposedLa QuintaChannelextensionnearDMPA 13. The
remaining37 acresof shallowwaterhabitatarelocatedfartherwestalongthenorth side ofthe
channelextensionandthenew turningbasin area. Although 45 acresof impactswill occurto
shallowwaterhabitat,935 acresof shallowmarinehabitatwill be createdasaresult of the
proposedbeneficialusesitesassociatedwith this project.

SEAGRASSBEDS

Volumeshavebeenwritten on thevalueof seagrassmeadowsin estuaries.Seagrassrootsand
rhizomesreduceerosionby consolidatingthe baybottom. The seagrassesprovide increased
substratefor epiphyticorganisms,andprovidenurseryandforagingareasfor marineanimals.
Thesemeadowsarevery productivein termsof carbonoutput,andarecomparableto coral reefs.
With theexceptionoftheLagunaMadre,RedfishBay andtheadjacentHarborIslandcontainthe
mostpristine seagrassbedsin Texas. During theperiodbetween1958and 1994, theRedfish
Bay arealost anet total of 795 hectaresofseagrasswhich wasattributedprimarily to
constructionofthe GulfIntracoastalWaterwayandtheresultingdredgedmaterialdepositionand
channelimpacts(Pulichet al. 1997). Seagrassbedson thewesternshorelineof MustangIsland
increasedby 1319hectaresbetween1958and 1974 (Pulichet al. 1997)dueto arisein sealevel
which allowedexpansionofseagrassesinto submergedwind-tidal flats (White etal. 1978). An
additional 18%increasewasnotedfor MustangIsland between1974and 1994(Pulichet a!.
1997).

Therearefive speciesof seagrassesthat occurwithin theCorpusChristi Bayarea(Tunnel!and
Judd2002):

Halodulebeaudettei{= wrightii] (shoalgrass),
cymodocea[=Syringodium] JI/iformis (manateegrass),
Thalassiatestudinum(turtle grass),
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Halophi/a engelmanni,(clover grass),and
Ruppiamaritima (widgeongrass).

Direct Lossof Se~g~s
Seagrassoccursin theproposedLa QuintaChannelExtensionareaalongthesouthsideof the
extensionnearDMPA 13. Therewill beadirect lossoffive acresofseagrassdueto the
constructionof this project. TheServicerecommendsthat thedirect lossofseagrassbe
compensatedfor on a 3:1 mitigation ratio. Thefifteen acresofmitigationmayoccurin the
beneficialusesiteGH if 70%coveragecanbe achievedafter3 years,45%ofwhich shouldbe
shoalgrass(Halodulewrightii). Transplanttechniqueandprocedures,aswell asmonitoring
requirementsandsuccesscriteria, shouldfollow the “Mitigative Procedures/ConditionsFor
SeagrassTransplantingEfforts” asstatedin theDEIS and attachedasan Appendixto this
document.

Indirect LossofSeagrass
Seagrassdistributionin CorpusChristi, NuecesandRedfishBayswasmappedandcomparedfor
1956/58,1975,and 1994usingGIS techniques.The areawith thegreatestdeclinein seagrass
occurredin thenorth RedfishBayandHarborIslandareas. Seagrasslossandfragmentationin
theseareaswasattributedto possiblewaterqualityproblemsassociatedwith shoreline
development,propellerscarring,and channelimpacts(Pulichand Blair 1997). Channelimpacts
to seagrassresultfrom re-suspensionofdredgedmaterialby wavesandcurrents,re-suspensionof
materialduring maintenancedredging,and changesin watercirculationpatternsdueto newly
formed islands. Reductionin light canreducephotosynthesis,causingseagrasslossesover time.
Imnpactsdueto dredginghavebeennoted up to 1.2 km away(Onuf 1994).

The proposedCorpusChristi Ship Channelprojecthasthepotential to impactthe extensive
seagrassbedsexistingnearDaggerIsland, Ingleside-On-The-Bay,andseagrassesthat are
adjacentto the proposedbeneficialusesite GH. Theseareasneedto bemonitoredfor indirect
lossesandrestorationor mitigation implementedfor anyimpacts.

BENEFICIAL USE PLAN FOR DREDGED MATERIALS

ThePCCA andtheUSACE solicitedbeneficialuseideasfrom thegeneralpublic throughaseries
ofpublic forumsheld in 2000in CorpusChristi, Rockport,Port Aransas,Kingsville, and
Ingleside. A list of77 ideaswascompiled. ThePCCA andtheUSACEwerethendirectedby
the Beneficial UsesWorkgroupto designabeneficialuseplanfor theworkgroupto review. The
resultingbeneficialuseplan,which is conceptualin design,includesfive shallow,openwater

sites,oneuplandsite, two offshoresites,andthreeshorelineprotectionareas(Figure2).

The proposedbeneficialuse(BU) Site I, locatedadjacentto andnorthof theship channeland
southof DaggerIsland,is atriangular-shaped163 acreopenwatersite. Rip-rapandgeotubes
will enclosethesouthandeastsides. This BU sitewill include ahigh mound8-10’ MLT in the
protectedcorner,smallermoundsin the interior,andameanderingchannelthroughthenorthwest
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side.A fringe of Spartinaaltern~Jlorawill beplantedaroundthemoundsincluding theperimeter
of the largestmound. The Serviceis concernedthatsincethe opennorth sideof the BU site is
not protected,it mayallow sedimentsto migrateout of the BU site andinto seagrassbedslocated
eastof DaggerIsland. This is evenmoreof aconcernduring stormorhurricaneevents.The
Servicethereforerecommendsthat the seagrassbedsnearDaggerIslandbemonitoredto
determineif impactsareoccurringandthat thePCCA andtheUSACE continueto coordinate
with theRACT andBUW on thefinal designof SiteTin orderto avoidimpactsto seagrassbeds.
Monitoringshould occurfor a two yearperiodfollowing the initial creationofbeneficialuseSite
I. If impactsresultin seagrassloss,mitigationwould berequired.

TheproposedbeneficialuseSite5, locatedon thebay sideof PAlO, is atriangular-shaped121
acreshallow openwatersite. Rip-rap andgeotubeswill extendout from theeastsideof PA10
andaportionofthewestsideto partiallyenclosethesite.

TheproposedbeneficialuseSiteR, locatedon thebay sideof PA9, is atriangular-shaped201
acreshallowopenwatersite similar to Site S. Rip-rapandgeotubeswill extendout from the
southsideofPA9 to partiallyencloseit.

TheproposedbeneficialuseSiteCQ, locatednorthwestoftheLa QuintaJunction,is a
rectangular250 acreopenwatersite. Rip-rapandgeotubeswill enclosethreesidesof the site
with the openside facingInglesidePoint. A fringe ofS.altern~florawill beplantedinsidethe
penmeter.

TheproposedbeneficialuseSite GH, located at the end of the La Quinta Channel extensionand
adjacentto placementarea13, is a rectangular-shaped200 acreshallowopenwatersite. Rip-rap
andgeotubeswill armorthesouthside.A fringe ofS. a/terny’lora will beplantedinsidethe
perimeter.

Althoughover 900 acresofdeepbay bottomhabitatwill beburiedduring constructionofthe
beneficialusesites,theseBU siteswill resultin thecreationofprotectedshallowwaterhabitat
that shouldbe suitablefor seagrassgrowth. Approximately26 acresofemergentmarshhabitat
will alsobe createdwithin theseBU sites. Although 15 acresofseagrasseswill beplantedinto a
BU site in orderto mitigatethe5 acresofseagrassthatwill be impactedby theactualdredging
project,theprotectedshallowwaterhabitatcreatedthroughoutall of theBU sitesshouldallow
for thenaturalcolonizationof seagrassesin theseareas. Seagrassbedsrepresentamnorediverse
habitatthanshallowopenwaterhabitatandact asnurseryareasand foraginggroundsfor a
varietyof commerciallyandrecreationallyimportantspecies.OneuplandbeneficialusesiteE
will form avisualbarrierbetweenthecommunityof Portlandandthe La Quinta Gateway
Project.This 100acrebeneficialusesiteis currentlyagriculturalfarmlandso no impactsare
expected.GulfoffshoreareasMN and ZZ areopenwaterdisposalsiteswith a combinedareaof
1,590acres. Materialwill bedepositedin theseGulfsites to providetopographicalrelief.
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Recommendations:
1) Specificbeneficialusegoalsfor the five shallow,open-waterbeneficialusesites(I, CQ, GH,
S, andR) needto be establishedto clearly defineexpectedbenefits,andsuccesscriteria needto
be outlined for determiningwhenthosegoalshavebeenmet.

2) It is essentialthat theBeneficial UseWorkgroup(BUW) bemaintainedto provideinput and
oversightthroughoutthe life of the projectandto implementadaptivemanagementstrategiesto
ensurethat naturalresourcescontinueto beprotected.

THREATENEDAND ENDANGEREDSPECIES

A numberofFederallylisted threatenedandendangeredspeciesoccurwithin theprojectareaand
arelisted in Table 1.

Although little informationis availableregardingthedistributionandabundanceof seaturtles in
CorpusChristi Bay, theKemp’sridleyhasbeendocumentedin thebay as well asin thechannel
itself (ManzellaandWilliams 1992). Turbidity during dredgingoperationsmayreducethe
ability of turtles to locatefood but sucheffectsshouldbe shortterm. Impactscould occurdueto
hopperdredgeswhich arefastmoving andmoreof adangerto turtles thantheslow moving
hydraulicpipelinedredges.NationalMarineFisheriesServicesshouldbe consultedfor potential
impactsto seaturtles.

Pipingploversbeginarriving in theirwintering habitaton aboutJuly 15 andmayremainin or
nearthe proposedprojectareathroughMay 15. Pipingploversfeedon benthicorganismsthat
live in exposedwet sandin washzones,intertidaloceanbeach,wrack lines,washoverpasses,
mud,sandandalgal flats, andshorelinesofstreams,ephemeralponds,lagoonsandsaltmarshes.
Theyusebeachesadjacentto foragingareasfor roostingandpreening. Small sanddunes,debris,
and sparsevegetationwithin adjacentbeachesprovideshelterfrom wind andextreme
temperatures.Threatsto winteringpopulationsincludehabitatlossand degradationdueto
coastaldevelopment,recreation,navigation,anddredging. Shorelinestabilizationand
replenishmentprojectshavebeencontributorsto this speciesdecline(USFWS 1996).

Table 1. Threatenedandendangeredspeciesof potential concernwithin theCCSCprojectarea..-

CommonName Status Scientificname

Brown pelican E Pe/ecanusoccidentalis
WestIndianmanatee(=Florida) F Trichechusmanatus
Hawksbill seaturtle E Eretmoche/ysimbricata
Kemp’sRidley seaturtle E Lepidochelyskempii
Leatherbackseaturtle E Dermochelyscoriacea
Pipingplover T/CH* Charadriusmelodus
Greenseaturtle T Che/oniarnydas
Loggerheadseaturtle T Carettacaretta

*DesignateclCritical Habitat
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The Servicerequestedthata surveyfor piping ploversbe conductedin the projectarea. Nine
siteswerechosenby theServiceandTPWD to be surveyed. The sitesweregroupedinto four
areasandaccordingto theresults,piping ploverareutilizing all four areassurveyed(PBS&J
2001).

Piping plovercritical habitatwasdesignatedon July 10, 2001 [66FR 36038]. Critical habitat is
a termusedin theEndangeredSpeciesAct (ESA) that refersto specificgeographicareasthat
containhabitatfeaturesessentialfor theconservationof athreatenedandendangeredspecies.
Within theprojectarea,thereareseveralcritical habitatunits including TX-6, TX-7, TX-8, TX-
9, TX-b, TX-l 1, TX-12, andTX-16. Units closestto theprojectfootprintareTX-14, locatedon
thebacksideofMustangIsland,andUnit TX-l3 locatedon thenorthwestsideofthebayat
SunsetBeach. As aresult,additionalsafeguardsmayberequiredto ensurethat therewouldbe
no adverseimpacts.

Numbersof brownpelicansdeclinedto lessthan 100 birdson theTexascoastin the late60’s to
early70’s but havereboundedto 2600breedingpairsin 2000. Thelimiting factorsarehuman
disturbanceandrestrictednestinghabitat. Brown pelicansneston only a few islandsalongthe
Texascoast. MorethanhalftheTexaspopulationneston thecentralcoaston eitherSundownor
PelicanIsland. PelicanIslandis locatedin theprojectareaadjacentto theship channelandmany
of thepelicansneston thenortheasternedgeof theisland that is mostsusceptibleto waveaction
andtheaccompanyingerosionaleffectsfrom theshipchannel.TheServicerecommendsthat
shorelineprotectionplansfor this islandbereviewedby TPWD,AudubonSociety,andthe
Serviceto ensurethat thedesignenhancesthe islandandminimizesadverseaffectsto thebrown
pelicanpopulation.

Consultation Process
The dredging of the Corpus Christi Ship Channelis consideredamajorconstructionactivity and
an EnvironmentalImpactStatement(EIS) shouldbe completed.By regulation,abiological
assessment(BA) is preparedfor “major constructionactivities” if listed speciesor critical habitat
maybepresentin theactionarea.TheBA shouldaddressall listed andproposedspeciesfound in
theactionarea,not just thoselisted andproposedspeciesthatarelikely to be affected. The
purposeoftheBA is to helptheFederalagencymakethedeterminationof whethertheproposed
actionis “likely to adverselyaffecf’ listed speciesandcritical habitat.

If aFederalagencyproposingan actiondeterminesthat aproposedaction“may affect” listed
speciesor designatedcritical habitat,on-site,off-site, and/orresultin “take” ofa federallylisted
species,thentheymusteitherinitiate formal section7 consultationwith the Serviceregardingthe
degreeof impactandmeasuresavailableto avoidorminimizeadverseeffects,or seekwritten
concurrencefrom theServices(USFWS andNMFS)that theaction“is not likely to adversely
affect”. “Take” is definedasharass,harm,pursue,hunt,shoot,wound,kill, trap, captureor
collect, or to attemptto engagein any suchconduct. In addition to thedirect takeof an
individual animal,habitatdestructionor modificationcan be consideredtake,regardlessof
whetherit hasbeenformally designatedascritical habitat,if it would resultin thedeathor injury
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of wildlife by removingessentialhabitatcomponentsor impairingessentialbehaviorpatterns,
includingbreeding,feedingor sheltering.

Section7(a)(l) oftheEndangeredSpeciesAct (ESA) requiresFederalagenciesto usetheir
authoritiesto further theconservationof listedspecies.Section7(a)(2)requirestheFederal
agency,theUSArmy CorpsofEngineers,in thiscase,or its designatedrepresentative,to ensure
that any actiontheyauthorize,fund,or earlyout is not likely tojeopardizethecontinued
existenceofany listed threatenedor endangeredspecies,or result in thedestructionoradverse
modificationofdesignatedcritical habitat.

Section7(d) oftheESA providesthat,afterinitiation ofconsultation,theFederalAgencyand
anyapplicantshallmakeno irreversibleor irretrievablecommitmentofresources.If theUSACE
or applicantmakesacommitmentofresourcesby beginningconstructionprior to any
consultationwith theService,theymayhaveeliminatedany reasonableandprudentalternatives
that wouldhaveallowedtheUSACE to comply with section7(a)(2).

Destructionor adversemodificationof critical habitatis definedasadirect or indirect alteration
that appreciablydiminishesthevalueofcritical habitatfor both thesurvival andrecoveryofa
listedspecies.Such alterationsinclude,but arenot limited to, alterationsadverselymodif~ying
anyof thosephysicalor biological featuresthatwerethe basisfor determiningthehabitatto be
critical.

Two figures (Figures3 and4) outlining the informal and formal section7 processareincludedto
assistin thepreparationof thenecessarydocumentsandschedulingtimelines. Theinformal
processshouldbe usedasatime for theServiceandtheUSACE to work togetherto identif~y
potentialimpactsto listed speciesandmeasuresto avoidorminimize thoseimpacts. Once
initiated, theformal consultationprocessdoeshavearegulatedtime scheduleofapproximately
135 daysto issueafinal biological opinion. Extensionscanbe permittedif agreeduponby both
agencies.

OnNovember27, 2002,theServiceoutlinedmeasuresto avoidandminimize impactsto sea
turtles,piping plover,andbrownpelicans. OncetheUSACE hasreviewedandagreedto
implementtheproposedmeasures,theServicebelieveswe could concurwith aconclusionof
“not likely to adverselyeffecf’ listed specieswould be appropriate.
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SHORELINE EROSION

TheRACT wasconcernedthatcompletionoftheprojectwould allow deeperdraft shipsto be
broughtinto theport. As aconsequence,theseshipswould createlargerwakesand stronger
drawdownswhenpassingthroughthechannel,resultingin moreshorelineerosion. In orderto
addressthis concern,thePort of CorpusChristi fundedamodelingstudy(PacificInternational
Engineering2001)to projectratesofshorelineerosionwith andwithout theproject.

Factorsincludedin theanalysesweretidal currentvelocities,sealevel changes,wind waves,
vesselwakes,pressurefields effects,andchannelmorphology. Of thesesix factorsit was
concludedthat only pressurefields andchannelgeomorphologywould contributeto an
acceleratedrateoferosionbeyondthat expectedundercurrentconditions. Althoughvessel
wakescontributedsignificantly to overall erosionin theInglesideCovearea,post-project
projectionswerelowerdueto theslightly smallerwakesthat arecreatedby deeperdraft ships.
Usingthe currentfleet in adeeperchannelwould producedecreasedpressurefield effects.
However,adeeperdraftfleet will producestrongereffectsandthereforemoreerosionbut,
theoretically,only at areashavingaverticalbluff that arenearthechannel.Theseareasinclude
HarborIsland,MustangIsland,PelicanIsland,andInglesidePoint.Wideningthechannelwill
result in areductionoftheshallowbottomslopewhich would increasetheimpactsfrom waves
andpressurefields causingagreateramountoferosionandlandwardbluff retreat. This channel
slopestabilizationeffect hasthegreatestimpacton Mustangand HarborIslands,but Pelican
Island,Cook’s IslandllnglesideCove, DaggerandRansomIslands,andInglesidePoint will be
affectedaswell. ShamrockIslandis not expectedto beaffectedby anyoftheerosionfactorsdue
to its distancefrom thechannel.Without anyshorelinestabilization,agreateramountoferosion
is expectedto occuroverthe50-yearlife oftheprojectthanunderexistingconditionsin some
areas(Table2).

Table2. Percentagechangein shorelineerosionexpectedpost-proiectby two factors.

Area Increasein erosiondueto
pressurefield effects

Increasein erosiondueto
channelmorphology

HarborIsland 17.2% 49.3%

MustangIsland 32% 65.1%

PelicanIsland 32% 37.6%

DaggerandRansomIslands 0% 31.8%

Cook’s Islandl InglesideCove 0% 20.6%

InglesidePoint 17.2% 14.9%
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To preventtheadditional erosionfrom occurring,affectedshorelinesareproposedto be
stabilizedusingadditional dredgedmaterial,geotubes,stone,andrip-rap. The beneficialuseSite
P will be a rockbreakwaterto preventfurthererosionof theshorelineat lngleside-By-theBay
andalsoto provideprotectionto the seagrassbedsthatexistalongthat shoreline. Stone
protectionwill be addedto theexistingshorelineof MustangIsland to preventfurthererosion
andprotectthe EastFlatsarea.ThebeneficialuseSite I is proposedto provideerosionprotection
for DaggerIsland. The northeastendof PelicanIslandhasa high bluff that is erodingandis
proposedto be stabilizedwith 1500’ of protection. On theeastside, a5500 linearfoot hydraulic
fill embankmentusinggeotubeand riprap is proposedfor protection

CONTAMINANT ASSESSMENT

To assessthesuitabilityofboth newwork materialandmaintenancematerial from theCorpus
Christi Ship Channelfor beneficialusesitescreatedby this project,theRegulatoryAgency
CoordinationTeamformeda subcommittee,theContaminantWorkgroup(CW). It wasagreed
to usethetieredapproach,asdescribedin the regulatorytestingmanual(USEPA/USACE1991),
to evaluatesuitability for placement. Existing datathat wasreviewedandevaluatedincluded
Ward(1997),Barreraet al. (1995),Fugro (2000),USACE (2000),Carret al. (1997), andU. S.
Army Corpsof Engineersmaintenancematerial resultsfor 1981, 1983, 1984, 1985, 1987, 1989,
1990,1991, 1995,1998,and1999. Datafor thesedocumentswerecollectedfor avariety of
purposesandthereforeonly thosedatapertinentto thechannelprojectwereconsidered.The
USACEhasdividedthe CorpusChristi ShipChannelinto severalreachesor segmentsfor
reportingpurposessothesesegmentswereusedto facilitate discussion.

Sedimentconcentrationlevelswerecomparedto sedimentquality guidelines(SQG)containedin
theNationalOceanicandAtmosphericAdministration(NOAA) ScreeningQuick Reference
Table(Buchman1998). Long andMorgan(1990) first devisedthis weight-of-evidence
approachto developbiologicaleffects-basedsedimentquality guidelines.A largedatabase
consistingof effects andno effectslab andfield studieswasrankedby percentilesaccordingto
chemicalconcentrationobservedor predictedto be associatedwith biological effects. The
chemicalconcentrationsrankingin the lowest 10%weredefinedastheeffectsrangelow (ERL).
TheERL representsan estimateofthechemicalconcentrationbelowwhich no effectswere
observed.Although theseguidelineshavebeenrevisedanumberof times,themajorweaknessis
the disregardfor additiveor synergisticeffectsandthe failureto accountfor food chain
bioaccumulation.However,theseguidelineswereusedonly asan initial screeningtool to
indicateareasthatmight requirefurtherevaluation.

Entrancechannel
Theentrancechannelis definedasthebeginningof thechannelin theGulfofMexico (310+00)
to HarborIsland(Inner Basin). Only oneERL wasexceeded;mercury(2.0 mg/kg) in 1999 fur
station 100+00. No otherERLswereexceeded.Oil andgreaseconcentrationsrangedfrom 5 10
to 5790mg/kg in 1984but theUSACEdid not includethis parameterin later testing. Giventhe
low incidenceof ERL exceedancesthereis not a high concernfor contaminationin this reach.
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Material will be placedin offshoreplacementareasin berms. Openoceandisposalof material is
regulatedby theEnvironmentalProtectionAgency(EPA) andfuturemaintenancedredging
should adhereto the tieredapproachto evaluatesuitability of materialdisposedoff the Texas
coast(USEPA/USACE2001).

Lower Bay
This stretchoftheCorpusChristi Ship Channelextendsfrom HarborIsland(InnerBasin)to the
La QuintaJunction.Maintenancematerialis usedto renourishPelicanIsland. Sedimentis
describedby Fugro(2000)asalternatinglayersof sand/siltysandandclay. Only a few data
pointswereavailablefrom theUSACEmaintenancematerial. Althoughno ERLs wereexceeded
in 1998 or 1991,thedetectionlimits for acenaphtheneandDDT wereabovetheERL. U.S. Navy
constructionmaterialdata(asprovidedin theDEIS) for ninesamplescollectedatin 1986
indicatedthat eight ofninesamplesexceededtheERL for arsenic(8.2mg/kg)andrangedfrom
11.3 to 64.4 mg/kg,fourofnineexceededtheERL for cadmium(1.2mg/kg)andrangedfrom
1.21 to 4.14 mg/kg, two just barelyexceededtheERL for mercury(0.15mg/kg),five exceeded
theERL for nickel (20.9mg/kg)andrangedfrom 26.4 to 66.4 mg/kg. ThePCCAhasindicated
that thematerialtestedby theNavy hassincebeendredgedandplacedin uplandplacementareas
(D. Krams,pers.comm.). Fugro(2000)analyzedborings from two stationsand four depthsin
theLowerBayreach. Resultsshowedthat therewereno ERL exceedancesat thesetwo stations
for metals. Sincethereis apaucityofdataavailablefor this segment,andsomeof thedatapoints
exceededthe ERL by asmuch aseight times, this segmentis an area of concern to the Service.

La QuintaChannel
This segmentextendsfrom theLaQüintaJunctionto theLa QuintaTurningBasinandincludes
the8000’ proposedextensionfrom theterminalendoftheexisting turningbasin. Sedimentsare
silty sandsbelowstiff claysand sandyclays(Fugro2000). USACEmaintenancematerialtesting
resultswereavailablefor 1985and 1990. ArsenicconcentrationsexceededtheERL (8.2mg/kg)
atsix of six stations(12 to 15 mg/kg) in 1985but wasbelow detectionlimits in 1990. Noneof
thePAHsexceededtheERLs,however,the detectionlimit for acenapthenewashigherthanthe
ERL. Datafrom theFugro (2000)boringsincludedfive samplesfrom threestationsat depths
between9 and20 feetbelowmudline. Althoughnoneof the samplesexceedtheERLs,one
sampleattheshalbowestdepth(9 feet)approachedtheERL for arsenic.

Upper~y
TheUpperBaysegmentextendsfrom theLa QuintaJunctionto Beacon82 neartheHarbor
Bridge andthemouthoftheInnerHarbor. Sedimentsin this segmentconsistofsoft marineclays
overlyingmediumdensesilty sands(Fugro2000). Datafrom maintenancematerialwas
availablefor nineyearsbetween1981 and 1998. Forsomeyearswhendieldrin(1981, 1985),
chlordane(1981, 1985, 1994, 1995, 1998) andDDT (1994,1995, 1998)wereincludedin the
analysis,thedetectionlimit wasgreaterthantheERL. For all yearssince1987, thedetection
limit for acenapthenewas greaterthantheERL, so any exceedancesareunknown.The ERL for
DDT (1.58ug/kg) wasexceededat two stationsin 1981 (8.7uglkg at700+00and 1.8 ug/kg at
750+00).Oil andgreaseconcentrationsrangedup to 9000mg/kgbut this parameterwas
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discontinuedin later years. In 1987,copperconcentrationswere50.0mg/kg at two stationsand
40.0mg/kgat onestation,exceedingtheERL of 34 mg/kg. In this sameyear,a samplefrom a
referencestationalsohadacopperconcentrationof 50.0mg/kg andadisposalareasample
exceededtheDDT ERL. In 1989,copperexceededthe ERL ata referencestation. Nickel and
zinc slightly exceededtheir respectiveERLs atstation 750+00in 1995 andcadmium(3.64
mg/kg)exceededthe ERL at 1050+00in 1997. In 1998cadmiumconcentrations(4.04mg/kg)
exceededtheERL (1.2mg/kg)by four timesatstation 1000+00. Given therelatively few data
points thatexceedtheERLs over atwentyyearperiod,this materialwouldmost likely be
suitablefor beneficialuses.

Inner Harbor
TheInner Harborsegmentextendsfrom Beacon82 to Viola TurningBasin. This segment
warrantsthemostconcernduetheamountof industrypresentandtheknownhistorical
contamination.WardandArmstrong(1997)compiledan extensivereviewof all retrievabledata
availablefor CorpusChristi Bay andsurroundingbay systemsto determinestatusandtrends.
Themostcontaminatedareain CorpusChristi Bay wastheInner Harborwhichhashigh
concentrationsofPCBsandPAHs. Metal concentrationsare similar to HoustonShip Channel
with theexceptionof zinc which is an orderofmagnitudehigher(WardandArmstrong1997).

Basedon previousstudies,themajority ofconcernfor contaminantsis in theInner Harborand
thetongueeastofthemouthwheresedimentsfrom theInnerHarbormaybetransported.Dueto
this concernbothnewwork andmaintenancematerialshouldbe placedin existingapproved
uplandplacementareas. Placementareasshouldbe designedso that all decantwaterandrunoff
is returnedto theInner Harborandnot into NuecesBay.

Recommendations:
1) All futuremaintenancedredgedmaterialshouldbe evaluatedaccordingto thetiered approach
(USEPA/USACE 1991); materialshouldbeanalyzedfor bulk chemistryandgrainsizewith the
resultspresentedto resourcesagenciesthreemonthsprior to dredgingfor adeterminationof
disposaloptions.

2) All materialdepositedin confineddisposalsitesshould be retainedlong enoughto allow
suspendedsedimentsto settleandexcesswaterto meettheTexasCenterfor Environmental
Quality (TCEQ) waterquality criteria for thereceivingwaterbody.

3)Upland disposalsitesalongtheInnerHarborshouldbedesignedsothat all decantwateris
returnedto theInner Harboranddoesnot enterNuecesBay.

OTHER RESOURCES

Colonial Waterbirds
Colonialwaterbirdsneston severalof the dredgeplacementareasandspoil islandswithin the
CorpusChristi Ship Channelprojectsite. The following is a descriptionof the islandsandtheir
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bird use. Thenumberfollowing thenameof the islanddenotestheColonial WaterbirdCensus
designationandthedredgedmaterialplacementarea(PA) designationif used.

Point of Mustang(614-183)PA6
This islandis adjacentto thenorthwesternmostportionofMustangIsland. It wasused
sporadicallyby heronsin the 1970’sand80’s andby blackskimmersandleastterns,bothground
nesters,in theearly 1 990s. Its proximity to themainlandmakesit accessibleto predatorsand
thereforeunlikely to beheavilyutilized by nestingbirds.

WestHarborIsland(614-181)
This small island is locatedacrossthechannelfrom Pointof Mustang. It is utilized primarily by
leastterns,gull-billed terns,andblackskimmers.

Pelican Island (614-184)PA 7 and 8
PelicanIsland is a large u-shapedisland locatedon the south sideof the channelnext to Point of
Mustang.It is oneofthethreelargestbrownpelicanrookeriesin Texasand oneofthemost
activerookerieson thecentralTexascoast.Almost 8000pairs ofcolonialwaterbirdscomprising
sixteenspeciesnestedon this island in 2001, 1000pairswerebrownpelicans.

CorpusChristi Spoil (614-185)PA 9 and 10
Thisisland is locateddirectlyacrosstheCorpusChristi Ship Channelfrom theNavy’s Homeport
at Ingleside. Leastterns(160 pairs)andblack skimmers(60 pairs)usedthis islandin 2000. It is
usedby ternsin greaternumbersfollowing theplacementof new spoil (R. Gibbons,pers.
comm.). The adjacentnearshoreon thesouthsideof theseislandsis proposedto beusedas
beneficialuseSitesR & S andwill containnew work materialonly; PA 10 will beusedfor
periodicplacementofmaintenancematerial.

Ingleside Point (6 14-182)
Ingleside Point is a large island that wasoncepart of the mainland prior to the dredging of the La
Quintachannel. It wasusedasadredgemnaterialplacementareafor sometime andis now
privately owned. Black skimmers, terns, and great blue heronshavenestedon the island
sporadicallythroughoutthe years.

La Quinta Spoil Island (614-160),PA 13
This islandis along, narrow,leviedspoil placementareathat runsparallelto theLa Quinta
Channel. It wasmost activebetween1978 and 1986. However,in thelate l990sa few pairsof
heronsandegretsnestedon it.

RansomIsland/RansomSpoil (614-103)
This colonyconsistsof a largenatural islandwith severalsmall spoil islandsnearby. Fifteen
colonial waterbirdspecieshavenestedon this groupof islandsover time until it was abandoned
in 1987,most likely dueto predators.
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ShamrockIsland (614-186)
Locatedon the eastsideof CorpusChristi Bay, this islandwasat onetime connectedto Mustang
Island. It is an extremelyproductivebird rookerywith over 10,000pairscomprisingseventeen
speciesnestingin 2001. Dueto its distancefrom theship channelit is not likely to be affected

by the CorpusChristi ShipChannelProject.

Islandsmaybe periodicallyabandonedfor a varietyof reasonsincludingpredators,human
disturbance,changesin vegetation,etc. It is importantto preventdisturbanceto all theislands
duringnestingseasonregardlessof whetheror not theywereusedthein thepreviousyearto
ensurethatnestinghabitatis still available. Therefore,theServicerecommendsthatdredging
operationsin thevicinity ofdredgespoil islandsbe coordinatedwith theServicearidTPWD and
thatplacementofdredgematerialbetimed to allow thematerialto consolidateandprovide
habitatfor ground-nestingspeciessuchasterns. ExecutiveOrder13186reinforcesthe
responsibilityof Federalagenciesto protectmigratorybirdsundermigratorybird conventions
such asthe MigratoryBird TreatyAct (16 U.S.C.703-711). EachFederalAgencyhasbeen
taskedto developandimplementaMemorandumof Understanding(MOU) with theServiceto
promotethe conservationof migratorybird populations. Thedraftingof theseMOUs was
targetedfor Springof 2002. However,until the MOUs havebeenfinalized,theService
recommendsthatdredgingoperationsin thevicinity of dredgespoil islandsbe coordinatedwith
TPWD andthe Service.
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SUMMARY OF RECOMMENDATIONS

1) A monitoring andassessmentprogramshouldbe implementedto ensurethat thepredicted
resultsof anyhydrologicalmodelsperformedfor salinity intrusionareverified. Themonitoring
andassessmentprogramshouldwork in collaborationwith existingprogramsthat monitor the
NuecesBay, suchas theCity ofCorpusChristi’sNuecesBay Salinity Monitoring Project.

2) ThePCCA andUSACE shouldcontinueto evaluateBestManagementPracticesfor dredging
asnewtechniquesandtechnologiesaredevelopedand shouldcontinuallyseekalternativesto
open-waterdisposal.

3) Open-waterplacementactivitiesfor maintenancedredgingshouldbecompletedduring the
summerandfall. Thebenthicrecoverystudyby Ray andClarke(1999)indicatedthat recovery
would havetakenlongerthan 1 yearhaddredgingnotbeencompletedprior to thefirst
recruitmentperiod. This time framewould be leastdisruptiveto thebenthiccommunity
allowing for peakrecruitmentofbenthicorganismsoccurringduring latewinter andearlyspring
to colonizetheplacementareasasquickly aspossibletherebyreducingtherecoveryperiod.
Sincethenewworkdredgingwill requiresignificantly moretime thanmaintenancedredging,
newwork dredgingshouldbecompletedwithout seasonalrestrictionsto allow the.recovery
processin thebayto proceedasquickly aspossible.

4) Long-termimpactsoccurwhenrepeateddepositionof sedimentsalterbenthichabitat
resultingin the lossof foraginghabitatfor fish andshellfishspecies.Open-waterplacement
areasl6A, 16B, l7A, l7B haveadredgingcycle everythreeyearswhile PA 14A, l4B, l5A and
1 SB havea six-yeardredgingcycle.A threeyearfrequencybarelyallowsfor the recoveryof the
benthiccommunityand utilization by nekton. Stepsshouldbe takento reducethefrequencyof
dredging. Longerdredgepipesshouldbeutilized to placematerialfartherawayfrom thechannel
and towardsthe far endoftheplacementareain orderto preventshoalingandreducethe
frequencyof dredging.

5) Transplanttechniqueandprocedures,as well as monitoringrequirementsandsuccesscriteria,
for beneficialusesiteGH shouldfollow the“Mitigative Procedures/ConditionsFor Seagrass
TransplantingEfforts” asstatedin theDEIS andattachedas an Appendixto this document.

6) TheproposedCorpusChristi Ship Channelprojecthasthepotentialto impacttheextensive
seagrassbedsexistingnearDaggerIsland,Ingleside-On-The-Bay,andseagrassesthat are
adjacentto theproposedbeneficialusesiteGH. Theseareasneedto bemonitoredfor indirect
lossesandrestorationormitigation implementedfor any impacts.

7) Specificbeneficialusegoalsfor thefive shallow, open-waterbeneficialusesites (I, CQ, GH,
S, andR) needto be establishedto clearlydefineexpectedbenefits,and successcriterianeedto
be outlined for determiningwhenthosegoals havebeenmet.
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8) It is essentialthat the BeneficialUseWorkgroup(BUW) be maintainedto provide input and
oversightthroughoutthe life of theprojectandto implementadaptivemanagementstrategiesto
ensurethatnaturalresourcescontinueto be protected.

9) Section7 consultationundertheEndangeredSpeciesAct needsto be completedwith the
USFWSandNMFS.

10) All futuremaintenancedredgedmaterialshouldbe evaluatedaccordingto thetiered
approach
(USEPA/USACE1991); materialshouldbe analyzedfor bulk chemistryandgrainsizewith the
resultspresentedto resourcesagenciesthreemonthsprior to dredgingfor adeterminationof
disposaloptions.

11) All materialdepositedin confineddisposalsitesshouldbe retainedlongenoughto allow
suspendedsedimentsto settleandexcesswaterto meettheTexasCenterfor Environmental
Quality (TCEQ)waterquality criteria for thereceivingwaterbody.

12) UplanddisposalsitesalongtheInner Harborshouldbe designedso that all decantwateris
returnedto the Inner Harboranddoesnot enterNuecesBay.

13) ExecutiveOrder 13186reinforcesthe responsibilityof Federalagenciesto protectmigratory
birds undermigratorybird conventionssuchastheMigratory Bird TreatyAct (16 U.S.C.703-

711). EachFederalAgencyhasbeentaskedto developandimplementaMemorandumof
Understanding(MOU) with theServiceto promotetheconservationofmigratorybird
populations.The draftingof theseMOUs wastargetedfor Springof 2002. However, until the
MOUs havebeenfinalized, theServicerecommendsthatdredgingoperationsin the vicinity of
dredgespoil islandsbe coordinatedwith TPWD andthe Service.
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APPENDIX

MITIGATIVE PROCEDURES/CONDITIONS FOR SEAGRASS TRANSPLANTING EFFORTS

After final construction of beneficial use Site GH and following a sediment conditioning time of at least
90 days, an appropriate location for the mitigation will be selected within the eastern portion Site GH,
and the mitigation area will be planted with shoalgrass (Halodule wrighti,). Prior to mitigation site
selection or plantin9, a survey will be performed in the candidate mitigation site area to determine the
topographic condition and elevation of the deposited material. If excessive relief is encountered then
planting will occur after a subsequent survey indicates that the topographic relief, elevation and
sediment stability is condusive to shoalgrass transplant survival. Prior to conducting planting, the
USACE (the Federal sponsor) will coordinate the results of the survey(s) and sediment stablity
appraisal(s) with the USACE, USFWS, TPWD, NMFS and the non-federal sponser.

If the topographic and elevation survey or sediment stablity appraisal is determined to be unsuitable
for seagrass growth, then the propercourse of action will be taken after coordination has taken place.
Agencyrecommendations may include allowing foradditional site conditioning time prior to conducting
a full scale planting of the site, relocation of the planting effort within the candidate mitigation area,
grading of the area, or even conducting a pilot planting effort.

2. Transplant source areas will be identifed and applicable permits obtained from either the TPWD and/or
GLO and/or private landowners. Staking of the approved transplant harvest areas will be in
accordence with applicable permits.

3. Shoalgrass planting maybe conducted between mid-March and mid-June, orbetween mid-September
and mid-October. Plantings outside of these times will need to be coordinated between the USACE,
USFWS, TPWD, NMFS and non-federal sponsor at least two weeks prior to commencement of those
plantings. The transplanting technique will be coordinated with the USACE, NMFS, USFWS, TPWD
and the non-federal sponsor when the specific location and configuration of the mitigation site is being
established. Initial sholagrass planting shall be completed within one year of completion of the
mitigation site or during the first suitable planting time following detemination that site is conducive to
transplant survival. The location of the mitigation site will be marked by PVC pipe.

4. A planting unit will consist of live shoalgrass material contained in a three-inch-diameter plug. No more
than three 3-inch plugs of source material per square yard will be obtained from the designated
transplant source areas. Incidental damage to source areas will be avoided. Alternate harvest
techniques may be considered but theywill require prior coordination with USACE, NMFS, USFWS,
TPWD and the non-federal sponsor and, as necessary, permitted through TPWD and/or TGLO and/or
private landowners.

5. A transplant survival survey of the planted site will be conducted between 60 and 90 days after
completion of the initial planting effort. Using acceptable survey methods, a minimum of 15 percent
of all transplant units will be surveyed for the initial transplant survival survey. A written report detailing
the survival results shall be submitted to the USACE within 30 days of survey completion. The report
will be distributed by the USACE to the NMFS, TPWD, USFWS and non-federal sponsor. If at least
Sopercent survival is not achieved, then the resource agencies shall be consulted to determine if the
site should be modified prior to initiating a replanting effort. If it is determined that site modifications
are not necessary and that the site should be replanted, then replanting shall commence within 30
days (or within the next suitable planting period) once the agency-coordinateddecision to replant the
site has been made.

6. At least six transects will be established for the purposes of pre-construction, pre-plant plantelevation,
or existing-bed condition surveys, and for post-planting monitoring surveys. The ends of each
transect will be marked by PVC pipe. More transects may be established depending on the size or
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shape of the site selected, the transplanting plan and/or planting schedule. A minimum of two
transects outside of the mitigation site in nearby seagrass beds and a minimum of four transects
which cross the mitigation site are to be established and surveyed. The number and configuration of
transects within the planting area will be coordinated with the USACE, NMFS, USFWS, and TPWD
and non-federal sponsor after the size and configuration of the mitigation site has been established.

7. All transects located within the mitigation site shall be surveyed post-planting, at 6 months, 1 year, 2
years, and 3 years to determine success of mitigation. To determine success, three samples will be
taken at 10-foot intervals along the transects; one on the interval and one three feet to each side of
the interval. Seagrass will be identified to species. Coverage of seagrasses will be to species and will
be calculated by using the frequency of occurrence of live seagrass at each sample along the transect
In addition to the percentage of vegetative cover, the monitoring surveysat all transects will note water
depths (elevation) and any unusual sediment variations or other deposits.

8. If two years following planting the mitigation site is not as least 70 percent covered with shoalgrass,
an additional planting effort will be made and those areas of the site not vegetated will be replanted
to original specifications. The occurrence of manatee grass, if any, can be included in meeting the 70
percent coverage requirement.

9. The mitigation effort will be considered successful if the mitigation site is 70 percent covered by
shoalgrass and/or manatee grass within three years following shoalgrass planting and if at least 48
percent of the total vegetative coverage is shoalgrass. If the mitigation is determined to be
unsuccessful at the end of the three-year monitoring period, the federal sponsor will be required to
consult with the USACE, NMFS, USFWS, TPWD and the non-federal sponsor in order to determine
if corrective measures are warranted. If it is apparent that the site is unlikely to support seagrass
vegetation then a detemination may be made to re-locate the mitigation project.

10. Some seagrasses currently exist nearby the proposed beneficial use Site GH. The survey of the
transects established outside the mitigation area will be performed prior to constructing SiteGH. The
survey shall use a survey method similar to that used for the transects within the mitigation area and
will also obtain information on the areal extent of the existing grassbeds. One purpose of the survey
in the nearby seagrass beds is to obtain data to aid in the selection of the planting area within the
mitigation site. Thissurvey will be repeated within 30 days ofcompleting construction of thoseportions
of Site GH that could reasonably affect the existing nearby seagrass beds. If the survey results show
that impacts have occurred to the existing seagrass beds, then the results will be provided within 30
days of completion of the survey to the USACE, TPWD, USFWS and NMFS and the non-federal
sponsor. These agencies will be consulted in order to determine an appropriate course of action to
restore and/or mitigate the impacts.

11. The federal sponsor will prepare monitoring reports detailing all required surveys. These monitoring
reports will be submitted to the USFWS, TPWD, and NMFS and non-federal sponsor within 60 days
of survey completion.
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United StatesDepartment of the Interior

FISHAND WILDLIFE SERVICE
EcologicalServices

do TAMU-CC, CampusBox 338
6300 OceanDrive

Corpus Christi, Texas 78412

CarolynMurphy
Chief, EnvironmentalSection
Departmentof theArmy
GalvestonDistrict, Corpsof Engineers
P.O.Box 1229
Galveston,TX. 77553-1229

Cons.#2-11-03-1-0071

DearMs. Murphy:

Thisrespondsto your letterdatedDecember13,2002,regardingmeasurespresentedby theU.S.Fish
andWildlife Service(Service)to the Corpsof Engineers(COE) in aNovember27, 2002 letter to
avoid andminimize impactsto threatenedandendangeredspeciestheCorpusChristi Ship Channel
ImprovementsProject. We requestedyour review of the measuresoutlined and addedto the
Biological Assessmentper aSeptember26, 2002 letterandadditional measuresaftercoordination
with the CoastalBendsBaysandEstuaryProgram.WerequestedtheCOE inform theServiceif the
COEagreedto incorporatetheminto theproposedaction.If theadditionalmeasurewereacceptable,
theServicecouldconcurwith yourdeterminationthattheproposedprojectis not likely to adversely
impactthebrown pelican,piping plover and/orseaturtles.

The COE hasreviewedthemeasuresandhaveprovidedthesecomments:

1. All measuresoutlinedto avoidandminimize impactsto seaturtleshavebeenaddressedin
a recentlycompletedBiological Opinion with theNationalMarine andFisheriesService
(NMFS). The COE hasacceptedthe reasonableandprudentmeasuresin the Biological
Opinion and therefore,the Serviceis assuredall measureswill be incorporatedinto the
projectto fulfill their obligationunderthe Biological Opinion.

2. The COE hasacceptedeachof thesix measureslistedfor minimizingprojectimpactsto the
brown pelicanandacceptsthe additionalmeasureto avoidconstructionof thearmoringand
containmentleveeon PelicanIslandduringthe nestingseasonfrom March 1 to September
1. Also, sincethereis only asmallportionof the shipchannelwithin I ,000 feet of the island
the COE will coordinateanynew-workdredgingalongthis portionof the ship channelwith
the Serviceandthe CoastalBendBay andEstuaryProgramprior to the nestingseasonto
avoiddisruption in theconstructionscheduleandharrassmentof brownpelicans.

3. For the piping plover the COE has reiteratedthat piping plover critical habitatwill be
avoidedby placing new-work material in upland confinedsitesor in existingopen-bay
unconfinedplacementareas.
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Therefore,with theacceptanceofall measures,theServicecanconcurwith theCOE’sdetermination
thattheCorpusChristiChipChannelImprovementsProjectmayaffect,but is not likely to adversely
affect Federally-listedspecies.

TheServicethanksthe COE for their cooperativeefforts to protectlisted species.If we canbe of
anyfurtherassistance,pleasecontactMaryOrms at(361) 994-9005or by email at
mary_orms~fivs.gov.

Sincerely,

Allan Strand
Field Supervisor

cc:
TerryRoberts,COE, Galveston,TX
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIESSERVICE

SoutheastRegionalOffice
9721 ExecutiveCenter Drive North
St.Petersburg,FL 33712
(727)570-5312;Fax570-5517

MAY 18 2001 F/SER3:TLG

Mr. DerekGreen
Senior StaffEcologist
206Wild Basin Road - Suite300
Austin, TX 78746

DearMr. Green:

In responseto your letterdatedMay 8, 2001,enclosedis a list of speciesfor thestateof Texas
thatmaybe impactedby your proposedactionto dredgethe CorpusChristi Ship Channelin
NuecesandSanPatricioCounties,Texas. If youhaveany questions,pleasecontactEric Hawk.
fishery biologist, at the telephonenumberlistedabove.

Enclosure

Since ly,

Ge gia Cranmore
cting RegionalAdministratorfor
ProtectedResources

File: 1514-22F.1(TX)
O:\SECTION7\INFORMAL\pbs&j1 .wpd



EndangeredandThreatenedSpeciesandCriticai Habita~
undertheJurisdictionof the NationalMarine FisheriesService

Texas
Listed Species ScientificName Status Date Listed

Marine Mammals
blue whale
finback whale

Baiaenopteramuscu!us
Bala~’nopteraphysalus

Endangered
Endangered

12/02/70
12/02/70

humpbackwhale Megapteranovaeangllae Endangered 12102170
sei whale Ba!aenoptera borealis Endangered 12102/70
spermwhale Physetermacmcephalus Endangered 12/02/70

Turtles
green sea turtle Chelonia mydas Threatened1 07/28/78
hawksbill seaturtle Eretmochelys imbncata Endangered 06/02170
Kemp’s ridley seaturtle Lepidochelys kempi Endangered 12/02/70
leatherback sea turtle Dermochelys coriacea Endangered 06/02170
loggerhead seaturtle Caretta caretta Threatened 07/28/78

SpeciesProposedfor Listing
None

DesignatedCritical Habitat
None

ProposedCritical Habitat
None

Candidate Species2 Scientific Name

Fish
dusky shark Carcharhinus obscurus
sandtiger shark Odontaspis taurus
night shark Carchannus signatus
speckledhind Epinephelus drummondhayi
saltmarsh topminnow Fundulus jenkensi
jewfish Epinephelus itajara
Warsaw grouper Epinephelus nigritus

1. Greenturtlesare listed asthreatened, exceptfor breeding populations of green turtles in Florida and
on the Pacific Coastof Mexico, which are listed as endangered.

2. Candidate speciesare not protectedunderthe Endangered Species Act, but concerns about their
status indicate that they may warrant listing in the future. Federal agencies and the public are
encouragedto considerthese species during projectplanning so that future listings may be avoided.

o:\forms\.txcand.sI(revised12/28/99)



UNITED STATES DEPARTMENT OF COMMERCE
National Oceanicand Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE
Habitat ConservationDivision
4700AvenueU
Galveston,Texas77551-5997

December13, 2001

Mr. Martin E. Arhelger
Vice President
PBS&J
206 Wild Basin Road,Suite300
Austin, Texas78746

DearMr. Arhelger

As yourequestedin your letterdatedNovember16, 2001,theNationalMarineFisheriesServicehas
reviewedthepreliminaryDraft EnvironmentalImpact Statement(PDEIS)for the CorpusChristi
Ship ChannelImprovementProject.Wefind thePDEISto bewell organizedandwritten,presenting
most of the information requiredin an EnvironmentalImpact Statement(EIS). We offer the
following commentsfor yourconsideration.

1. In the Tableof Contents,addanewSubitemnumber2.2.3 OtherAlternativesandfollowing the
discussionofSubitem2.2.2PreferredAlternativesbeginningonpage2-3. addadiscussionofother
alternativesconsideredbut not implemented.

2. Page7-0. Section 7.0 ConsistencyWith Other State andFederalRegulations. Pleaseadd a
consistencydiscussionof TheMarineMammalProtectionAct.

Thediscussionsof EssentialFishHabitatandof theprojecthabitatasa whole arewell writtenand
detailed.WemayhavefurthercommentsastheEIS is furtherdeveloped,but atthis time we believe
thePDEIS is very well done. Pleasecall meat (409)766-3699if you haveany questionsregarding
our recommendations.

Sincerely.

William B. Jackson
Fishery ManagementSpecialist



UNITED STATESDEPARTMENTOF COMMERCE
National Oceanicand Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

SoutheastRegionalOffice

9721 ExecutiveCenterDrive North
St. Petersburg,FL 33702
(727) 570-5312;FAX 570-5517
http://caldera.sero.ninfs.gov

DEC —5 2002
F/SER3:DK

Dr. Lloyd H. Saunders
Chief, Planning,EnvironmentalandRegulatoryDivision
GalvestonDistrict, CorpsofEngineers
Departmentof the Army
P.O. Box 1229
Galveston,TX 77553-1229

SUBJECT: EndangeredSpeciesAct Section7 Consultationon theCorpusChristi Ship Channel
ImprovementProject

DearDr. Saunders:

Thisdocumentrepresentsthe NationalMarineFisheriesService’s(NOAA Fisheries)biological opinion
(Opinion) basedon our reviewof theCorpusChristi Ship ChannelImprovementProjectto beconducted
by theUnitedStatesArmy Corps of Engineers(COE),GalvestonDistrict andits effectson loggerhead
turtles (Carettacaretta),Kemp’sridley turtles (Lepidochelyskempii),hawksbill turtles(Eretmochelys
imbricata), greenturtles(Chelonia mydas),and leatherbackturtles (Dermochelyscoriacea). This
Opinionhas beenpreparedin accordancewith section7(a)(2)of the EndangeredSpeciesAct (ESA) of
1973,asamended(16 U.S.C. 1536 etseq.). The NOAA Fisheries’ consultationnumberfor this actionis
F/SER/2002/00731.Pleaserefer to this numberin any future correspondenceregardingthis consultation.

This Opinion is basedon informationprovided in adraftenvironmentalimpact statementanddraft
feasibility report prepared by the COE, received by NOAA Fisheries’ ProtectedResourcesDivision on
July 1, 2002,additionalinformationprovidedvia email by PaulCarangeloof thePort of CorpusChristi,
publishedandunpublishedscientific informationon the biologyandecologyof threatenedand
endangeredmarinespecieswithin the actionarea,andothersourcesof information. A complete
administrativerecordof this consultationis on file at theNOAA Fisheries’SoutheastRegionalOffice in
St. Petersburg,Florida.

The Opinion statesNOAA Fisheries’belief that the proposedactionis not likely tojeopardizethe
continuedexistenceof loggerhead,Kemp’s ridley, green,hawksbill,or leatherbackseaturtles. However,
NOAA Fisheriesanticipatesincidentaltakeof thesespeciesandhas issuedan IncidentalTakeStatement
(ITS) pursuantto section7 of theESA. This ITS containsreasonableandprudentmeasureswith
implementingtermsandconditionsto helpminimizethis take.

Pursuantto the essentialfish habitatconsultationrequirementsof theMagnuson-StevensFishery
ConservationandManagementAct (16 U.S.C. 1855(b)(2)and50 CFR600.905-.930,SubpartK), the
NOAA Fisheries’HabitatConservationDivision (HCD) is beingcopiedwith this letter. The HCD
biologistfor this region is RustySwafford. If you haveanyquestionsaboutconsultationregarding



essentialfish habitatfor this project,pleasecontactMr. Swaffordat (409)766-3699.

If you haveanyquestions,pleasecontactDennisKlemm, fishery biologist,at thenumberabove
or by e-mail at Dennis.Klemm@noaa.gov.

Sincerely,

~L 4~i’~
RollandA. Schmitten
Acting RegionalAdministrator

Enclosure

cc: F/PR3

F/SER42- R. Swafford

File: 15 14-22f.1 GalvestonCOE
O:\section7\formal\Portof CorpusChristi BO.wpd
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EndangeredSpeciesAct - Section7 Consultation

Agency: UnitedStatesArmy Corpsof Engineers,GalvestonDistrict

Activity: CorpusChristi ShipChannelImprovementProject

Consultation Conducted By: National Marine FisheriesService,SoutheastRegionalOffice

(F/SER/2002/00731)

Date Issued: ______________________________________________________

Approved by: / 4i~’
Rolland A. Schmitten / /
Acting RegionalDirector

ThisdocumenttransmitstheNational MarineFisheriesService(NOAA Fisheries),SoutheastRegional
Office, ProtectedResourcesDivision’s biological opinion (Opinion) for theabovereferencedproject.
ThisOpinion is basedon our reviewof theJune2002Draft FeasibilityReportandDraft Environmental
ImpactStatement(DEIS) for the CorpusChristiShip Channel,Texas,ChannelImprovementProjectand
its effectson marinemammalsandseaturtlesin accordancewith section7 of the EndangeredSpecies
Act (ESA) of 1973,as amended(16U.S.C. 1531 etseq.). TheDEIS alongwith a letterrequesting
consultationwas receivedby NOAA Fisherieson July 1, 2002. A completeadministrativerecordof this
consultationis on file at theNOAA FisheriesSERO.

ConsultationHistory

Informal consultationon theCorpusChristi ShipChannel,ChannelImprovementProject was initiated in
June2002 by the PlanningDivision, GalvestonDistrict Corpsof Engineerswith the submittalof theBA
that was preparedandincorporatedas part of theDraft EIS that wastransmittedJune28, 2002and
receivedJuly 1, 2002,pursuantto section7 of the Act.

Additional informationwas receivedon September6, 2002,from PaulCarangeloof the Port of Corpus
Christi via e-mail. Mr. Carangelosentamock-upof abiological opinion includingproposedaction,
conservationmeasures,andincidentaltakestatementbaseduponthe projectparametersandresultsfrom
pastdredgingprojectsto facilitate the completionof the Opinion.

BIOLOGICAL OPINION

I. Description of the ProposedAction

The actionarea(definedin 50 CFR402.02as “all areasto beaffecteddirectly or indirectly by the
Federalactionandnot merelythe immediateareainvolved in theaction”) for this actionis Corpus
Christi Bay, Texas,andnearshoreapproachesto CorpusChristi Bay from about6 milesoffshore. The
GalvestonDistrict Corpsof Engineers(COE) proposesdeepeningof the CorpusChristi Shipping
Channel(CCSC)from Viola Basin in theInner Harbor to the endof the jettiesin theGulf of Mexico to
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—52 ft from—45 ft meanlow tide (MLT), plusadvancedmaintenanceandallowableoverdepth;deepening
the remainderof thechannelinto the Gulf of Mexico to 54 ft (depthswill be increasedroughly 10,000ft
into theGulf of Mexicoto the—56 ft isobath);wideningof the UpperbayandLowerBay reaches(from
PortAransasto HarborBridge) to 530ft (existingwidthsare500ft betweenPort AransasandLa Quinta
Junctionand400 ft betweenLa QuintaJunctionandthe HarborBridge); constructionof 200-ft wide
bargeshelves(-12 ft MLT) on both sidesof the shipchannelfrom La QuintaJunctionto theHarbor
Bridge,acrossthe Upperbayportion of the CCSC;andextendingLa QuintaChannel7,200ft to a depth
of—40 ft MLT anda width of 400 ft andincludinga turningbasin.

It is estimatedthat approximately40 million cubicyardsof newwork would requiresevenseparate
dredgingcontractsto complete. Dredgedmaterialmanagementincorporatesthe useof existing
placementareas,as well as newly designatedplacementareasincluding severalbeneficial use(BU) sites.
BU siteswill beconstructedto createseveralhundredacresof shallowwaterhabitatthroughoutthe bay
system;environmentalenhancementfeaturesconsistof constructionof two breakwatersto protectand
enhanceexistinghabitat. The proposedwork is to be conductedby pipelinedredgesin thebay,and
hopperdredgesin the entrancechannel.Thedredgednew material from the entrancechanneldescribed
in the June2002DraftFeasibilityReportandDraft EISconsistspredominantlyof mediumto densesand
andsoft clay.

The COEproposesto usehopperdredgesto deepenthe CorpusChristi Ship ChannelEntranceChannel.
The EntranceChannelincludesthe InnerBasin,theJettyChannelReach,andthe OuterBarReach
including the extendedportion. The lengthof theEntranceChannelfrom the landwardendof the Inner
Basin andincludingthe proposedextensionof theOuterBarReachinto the Gulf of Mexico is
approximately7 miles. Theproposedwork will alsowidenan approximately1000-footportionof the
JettyChannelReachfrom 600 to 700 feetanddeepenthe areaas describedabove. The OuterBar Reach
width will be extendedatthesame700-footwidth as existinganddeepenedas describedabove. The
actionareaincludesan offshoresite for theplacementof dredgedmaterials. The DredgedMaterial
PlacementArea 1 (PA 1, alsoreferredto as ODMPA 1) hasbeenusedcontinuouslyfor suchpurpose
sinceat least1940. Use of PA 1 for maintenancematerialhasbeenpreviouslycoordinatedunderthe
September22, 1995,RegionalBiological Opinion (RBO) on ChannelMaintenanceDredgingUsinga
HopperDredge(RBO). Two beneficialusesitesarealsoproposedfor one-timeuse:BU 1 (also
referencedas Site MN) andBU 10 (alsoreferencedas Navy HomeportSite);both arein nearproximity
to PA 1.

Maintenancedredgingof the CorpusChristi Ship Channelis conductedevery1.5 yearsby contractor
government-ownedhopperdredgeandrequiresapproximately2 months. Oneloggerheadwas lethally
takenduringclean-upin theentrancechannelin September1995 and3 additionalturtles,all loggerheads,
werelethally takenin June1999.

TheCorpusChristiShip ChannelEntranceChannelhasbeendivided into two separatesectionsfor
planningpurposes:theinshoresectionfrom the approximatebeginningof the landwardend of the Inner
Basin eastto approximately½mile seawardfrom the endof the submergedportionof the AransasPass
southjetty, the JettyReachChannel(JRC);andthe nearshoresectionfrom approximately½mile
seawardfrom the submergedendof the AransasPassjettieseastto the seawardendof the extension
channelin the Gulf of Mexico, referredto the Outer BarReach(OBR). Maintenancedredgingof the
presentEntranceChannelanduseof PA I usinghopperdredgesis coveredunderthe 1995 RBO, and
thereforeanytakesarecountedagainstthe ITS for that RBO. The proposedextensionof the OBR begins
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approximately2.6 milesoffshoreandendsabout4.6milesoffshoreof thesubmergedendof the south
jetty. NOAA Fisherieshasdeterminedthat seaturtlesmayoccurin theareaof the OBRextensiononly
as transientsdueto lack of structureto attractseaturtlesor their prey species;however,hopperdredging
in theJRCandOBRis likely to result in the taking of seaturtles,particularlyloggerheads,andtherefore,
the OBRextensionis includedin this Opinion andincidentaltakestatement.The COE will implement
the following measureswhenhopperdredgesarebeingusedduringnew work dredgingof the Corpus
Christi ShipChannelImprovementProjectJRC andOBR:

One-hundredpercentobservercoverageby NOAA Fisheries-approvedobserverswill be

required. Additionally, while a hopperdredgeis operatingin the JRCandOBR,the COE and
NOAA Fisherieswill maintainclosecontactwith the SeaTurtle StrandingandSalvageNetwork
to determinewhetherbeachedseaturtlesdisplayevidenceof impingementby the dredge.

The CUE expectsto encountersoft claysandsandsduringnewwork dredgingof the entrance

channeland will usemaintenancematerialdragheads.The maintenancedraghead(seaturtle)
deflectordesignedfor usein softsedimentshasbeenmodified for usein hardvirgin clay. It will
be usedfor this projectonly if extensiveareasof hard virgin claysareunexpectedlyencountered
unlessthemodifieddeflectorresultsin substantiallyreducedproductionthat will increasethe
amountof time thedredgewill operate. The COEwill inspectthe appropriatedragheaddeflector
prior to commencementof dredgingto ensurethat the selecteddeflectorhasbeentailored
appropriatelyfor this project. Additionally, the CUE will assesswhetherthe dredgeoperator
appearsto befamiliar with the operationof the applicabledragheaddeflectorandwill provide
necessarytraining whereappropriate.The COE will contactNOAA Fisheriesto discussany
problemswith the modifieddragheaddeflectorprior to authorizingremovalduringdredgingof
hardclay. If themodifieddragheaddeflectorprovesunworkablein hardvirgin clays
encountered,the CUE will discontinuedredgingoperationsuntil an alternatesolution hasbeen
agreedupon with NOAA Fisheries,suchas havinga contracttrawler dragaheadof the hopper
dredgeto sweepthe areacleanof seaturtles.

One-hundredpercentoverflow screeningwill be requiredandmustbe designedto maximize

samplingof the dredgedmaterial. Additionally, modified inflow screeningwill berequired. The
dragheadinflow screensshouldhave6- by 6-inch screeningon the bottomand4- by 4-inch
screeningon the top. If thedredgeoperator,in consultationwith observersandanyonboard
CUE or NOAA Fisheriespersonnel,determinesthat thedragheadis cloggingandreducing
productionsubstantially,the screenscanbe quickly modified to have12-by 12-inchopeningson
the bottomand8- by 8-inch openingson top. Cloggingshouldbegreatlyreducedwith these
flexible options;however,furthercloggingmaycompelremovalof the screeningaltogether. In
pastconsultationsNOAA Fisherieshasagreedthat theseflexible optionsarenecessary,sincethe
needto constantlyclear thescreenswill increasethe timeit takesto completetheprojectand
thereforeincreasetheexposureof seaturtlesto the risk of impingement.Additionally, thereare
increasedrisks to seaturtlesin the watercolumn whenthe inflow is haltedto clearscreens,since
this resultsin cloggedintakepipesthat mayhaveto be removedfrom thebottomto dischargethe
clay.

Seaturtle takesare most likely to occurduring dredgingof the JRCandOBR. Theseareaswill

bedredgedduring winter months(mid-Novemberthroughmid-April), whenseaturtle abundance
is lowest.
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The CUE will continueto coordinatewith theCUE’s WaterwaysExperimentStation,the CUE’s
SouthAtlantic Division, anddredgeoperatorsregardingadditionalmeasuresto furtherreduce
thelikelihood of seaturtle takes. Thediamond-shapedpre-deflector,oranotherpromising
designsuchas tickler chainsor waterjets, shouldbeusedwhereverpossible,as ameansof
alertingseaturtlesthat somethingis coming towardsthembeforetheyencounterthe deflecting
draghead.Dueto their experimentalnature,useof pre-deflectorsis not a requirementat this
time.

II. Status of Listed SpeciesandCritical Habitat

The following listedspeciesunderthejurisdiction of NUAA Fisheriesareknownto occurin watersof
the Gulf of Mexico nearshoreareasandbaysin or nearthe actionarea.

CommonName

Seaturtles:
Kemp’s ridley
Leatherback
Hawksbill
Green
Loggerhead

Whales:
Northernright
Humpback
Sperm
Fin whale
Bluewhale
Sei whale

Lepidochelyskempii
Dermochelyscoriacea
Eretmochelysimbricata
Cheloniamydas
Carettacaretta

Eubalaenaglacialis
Megapteranovaeangliae
Physetermacrocephalus
Balaenopteraphysalus
Balaenopteramusculus
Balaenopteraborealis

E
E
E
E/T*
T

E
E
E
E
E
E

* Greenturtlesin U.S. watersare listedas threatenedexceptfor the Floridabreedingpopulation,which
is listedas endangered.Due to the inability to distinguishbetweenthe populationsawayfrom the
nestingbeaches,greenseaturtlesareconsideredendangeredwherevertheyoccur in U.S. waters.

Of the listedspeciesthat mayoccur in theactionarea,only seaturtlesare knownto be takenby dredges.
Thereareno documentedtakesof large whalesby dredges.In addition,the proposedprojectwill take
placein CorpusChristi Bay andassociatednearshoreareaswherelargewhalesrarely occur. Basedon
this information, whalesarenot likely to be adverselyaffectedby the proposedactionandtherefore,will
not be consideredfurther in this biological opinion. Summaryinformationon the statusandbiology of
the remainingspeciesthat maybe affectedby the proposedactionis providedbelow.

Thereis no designatedcritical habitatfor any listedspeciesunderthe purviewof NOAA Fisherieswithin
the actionarea.

Scientific Name Status
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A. Species/criticalhabitat description

LoggerheadSeaTurtle

The loggerheadsea turtle waslisted as a threatenedspeciesin 1978, This speciesinhabitsthe continental
shelvesandestuarineenvironmentsalongthe marginsof the Atlantic, Pacific, andIndian Oceans,and
within the continentalU.S. it nestsfrom Louisianato Virginia. The majornestingareasincludecoastal
islandsof Georgia,SouthCarolina,and NorthCarolina,and theAtlantic andGulf coastsof Florida,with
thebulk of the nestingoccurringon the Atlantic coastof Florida. Developmentalhabitatfor small
juvenilesare the pelagicwatersof the North Atlantic andthe MediterraneanSea.

Thereis no critical habitatdesignatedfor theloggerheadseaturtle.

GreenSeaTurtle

Federallisting of the greenseaturtle occurredon July 28, 1978,with all populationslistedas threatened
exceptfor theFloridaandPacificcoastof Mexico breedingpopulationswhich areendangered.The
completenestingrangeof the greenturtle within the NUAA FisheriesSoutheastRegionincludessandy
beachesof mainlandshores,barrier islands,coralislands,andvolcanicislandsbetweenTexasandNorth
Carolinaandat theU.S. Virgin Islands(U.S.V.I.)andPuertoRico(NMFS andUSFWS1991a).
PrincipalU.S. nestingareasfor greenturtlesarein easternFlorida,predominantlyBrevardthrough
Browardcounties(EhrhartandWitherington1992). Regulargreenturtle nestingalsooccurson St Croix,
U.S.V.I., andon Vieques,Culebra,Mona, andthe main islandof PuertoRico (MackayandRebholz
1996, DIez pers.comm.).

Critical habitatfor thegreenseaturtlehasbeendesignatedfor the waterssurroundingIsla Culebra,
PuertoRicoandits associatedkeys.

Kemp’sRidley SeaTurtle

The Kemp’sridley was listedas endangeredon December2, 1970. Internationally,the Kemp’sridley is
consideredthe mostendangeredseaturtle (Zwinenberg1977,Groombridge1982). Kemp’sridleysnest
in daytimeaggregationsknownasarribadas,primarily at RanchoNuevo,a stretchofbeachin Mexico,
TamaulipasState. Thespeciesoccursmainly in coastalareasof the Gulf of Mexico andthe northwestern
Atlantic Ocean. OccasionalindividualsreachEuropeanwaters(Brongersma1972). Adults of this
speciesareusuallyconfinedto the Gulf of Mexico, althoughadult-sizedindividualssometimesarefound
on the EasternSeaboardof theUnited States.

Thereis no designatedcritical habitatfor the Kemp’s ridley seaturtle.

LeatherbackSeaTurtle

The leatherbackwas listedas endangeredon June2, 1970. Leatherbacksarewidelydistributed
throughoutthe oceansof the world, andare found in watersof the Atlantic, Pacific, andIndian Oceans;
the CaribbeanSea;and theGulf of Mexico (ErnstandBarbour1972). Adult leatherbacksforagein
temperateandsubpolarregionsfrom 7l°Nto47°Slatitude in all oceansandundergoextensive
migrationsbetween90~Nand20°S,to andfrom the tropicalnestingbeaches.In the Atlantic Ocean,
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leatherbackshavebeenrecordedas far north as Newfoundland,Canada,andNorway,andas far southas
Uruguay,Argentina,andSouthAfrica (seeNMFS SEFSC2001). Femaleleatherbacksnestfrom the
southeasternUnitedStatesto southernBrazil in thewesternAtlantic andfrom Mauritaniato Angola in
theeasternAtlantic. The mostsignificantnestingbeachesin the Atlantic, andperhapsin the world, are
in FrenchGuianaandSuriname(seeNMFS SEFSC2001).

Critical habitatfor the leatherbackincludesthewatersadjacentto SandyPoint,St. Croix, U.S.V.I.

Hawksbill SeaTurtle

Thehawksbill turtle was listedas endangeredunderthe ESA (1973),andis consideredCritically
Endangeredby theInternationalUnion for the Conservationof Nature(11JCN)basedon global
populationdeclinesof over 80% during the last threegenerations(105 years)(Meylan andDonnelly
1999). Only five regionalnestingpopulationsremainwith morethan 1,000femalesnestingannually
(Seychelles,Mexico, Indonesia,andtwo in Australia)(Meylan andDonnelly 1999). Mostpopulations
are declining,depleted,or remnantsof largeraggregations.Althoughhawksbillsaresubjectto the suite
of threatsthat affectothermarine turtles,thedeclineof the speciesis primarily attributedto centuriesof
exploitationfor tortoiseshell,thebeautifullypatternedscalesthatcovertheturtle’s shell (Parsons1972).

Critical habitatfor the hawksbill includesthewatersaroundMonaandMonito Islands,PuertoRico.

B. Life history

LoggerheadSeaTurtle

Mating takesplacein lateMarch-earlyJune,andeggsare laid throughoutthe summer,with a mean
clutchsize of 100-126eggsin the southeasternU.S. Individual femalesnestmultiple timesduringa
nestingseason,with a meanof 4.1 nests/nestingindividual(Murphy andHopkins 1984). Nesting
migrationsfor an individual femaleloggerheadareusuallyon an intervalof 2-3 years,but canvaryfrom
1-7 years(Dodd 1988). Loggerheadseaturtles originatingfrom thewesternAtlantic nesting
aggregationsarebelievedto leadapelagicexistencein the NorthAtlantic Gyrefor as long as 7-12 years
or more,but thereis somevariation in habitatuseby individualsat all life stages.Turtlesin this life
historystagearecalled“pelagic immatures.” Strandingrecordsindicatethat whenpelagicimmature
loggerheadsreach40-60cm straight-linecarapacelengththeybeginto recruitto coastalinshoreand
nearshorewatersof the continentalshelfthroughoutthe U.S. Atlantic andGulf of Mexico.

Benthic immatureloggerheads,the life stagefollowing the pelagicimmaturestage,havebeenfound from
CapeCod, Massachusetts,to southernTexas,andoccasionallystrandon beachesin northeasternMexico.
Largebenthicimmatureloggerheads(70-91cm) representa largerproportionof the strandingsandin-
watercaptures(Schroederet al. 1998)alongthe southandwesterncoastsof Floridaas comparedwith
the restof thecoast,whichcould indicatethat the largeranimalsareeithermoreabundantin theseareas
or just moreabundantwithin the arearelativeto the smallerturtles. Benthic immatureloggerheads
foraging in northeasternUnitedStateswatersareknownto migratesouthwardin the fall as water
temperaturescool (Epperlyet al. 1995,Keinath 1993,Morrealeand Standora1999, ShoopandKenney
1992),andmigratenorthwardin spring. Pastliteraturegavean estimatedageat maturity of 21-35 years
(FrazerandEhrhart1985; Frazeret al. 1994)andthe benthic immaturestageas lastingat least10-25
years. However,NMFS SEFSC(2001) reviewedtheliteratureandconstructedgrowth curvesfrom new
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data,estimatingagesof maturityrangingfrom 20-38 yearsandbenthicimmaturestagelengthsfrom 14-
32 years.

Juvenilesare omnivorousandforageon crabs,mollusks,jellyfish andvegetationat or nearthesurface
(Dodd 1988). Sub-adultandadult loggerheadsare primarily coastalandtypically prey on benthic
invertebratessuchasmollusksanddecapodcrustaceansin hardbottomhabitats.

GreenSeaTurtle

Greenseaturtle matingoccursin the watersoff the nestingbeaches.Eachfemaledeposits1-7 clutches
(usually2-3)during thebreedingseasonat 12-14day intervals. Mean clutchsize is highly variable
amongpopulations,but averages110-115. Femalesusuallyhave2-4or moreyearsbetweenbreeding
seasons,while malesmaymateeveryyear (Balazs1983). After hatching,greenseaturtlesgo through a
post-hatchlingpelagicstagewheretheyareassociatedwith drift linesof algaeandotherdebris.

Greenturtle foragingareasin the southeastUnitedStatesincludeanyneritic watershavingmacroalgaeor
seagrassesnearmainlandcoastlines,islands,reefs,or shelves,andanyopen-oceansurfacewaters,
especiallywhereadvectionfrom wind andcurrentsconcentratespelagicorganisms(Hirth 1997,NMFS
andUSFWS1991a). Principalbenthic foragingareasin theregion includeAransasBay, MatagordaBay,
LagunaMadre, andthe Gulf inlets of Texas(Doughty 1984,Hildebrand1982,Shaver1994), the Gulf of
Mexico off Florida from Yankeetownto TarponSprings(Caldwell andCarr 1957,Can1984),Florida
Bay andtheFloridaKeys(SchroederandFoley 1995),theIndian RiverLagoonSystem,Florida(Ehrhart
1983),andthe Atlantic Oceanoff Florida from BrevardthroughBrowardcounties(Wershovenand
Wershoven1992,GusemanandEhrhart1992). Adults of both sexesare presumedto migratebetween
nestingandforaginghabitatsalongcorridorsadjacentto coastlinesandreefs. Ageat sexualmaturity is
estimatedto be between20 to 50 years(Balazs1982,FrazerandEhrhart1985).

Greenseaturtlesareprimarily herbivorous,feedingon algaeandseagrasses,but alsooccasionally
consumejellyfish andsponges.Thepost-hatchling,pelagic-stageindividualsareassumedto be
omnivorous,but little dataareavailable.

Kemp’sRidley SeaTurtle

Remigrationof femalesto the nestingbeachvariesfrom annuallyto every4 years,with a meanof 2 years
(TEWG 1998). Nestingoccursfrom April into July andis essentiallylimited to the beachesof the
westernGulf of Mexico,nearRanchoNuevoin southernTamaulipas,Mexico. The meanclutchsize for
Kemp’sridleys is 100eggs/nest,with an averageof 2.5 nests/female/season.

Juvenile/subadultKemp’s ridleyshavebeenfoundalongtheEasternSeaboardof the UnitedStatesand
in the Gulf of Mexico. Atlanticjuveniles/subadultstravel northwardwith vernalwarmingto feedin the
productive,coastalwatersof GeorgiathroughNewEngland,returningsouthwardwith the onsetof
winter to escapethe cold (LutcavageandMusick 1985, HenwoodandUgren 1987,Ogren1989). In the
Gulf,juvenile/subadultridleysoccupyshallow,coastalregions. Ogren (1989)suggestedthat in the
northernGulf theymoveoffshoreto deeper,warmerwaterduringwinter. Studiessuggestthatsubadult
Kemp’s ridleys stayin shallow,warm, nearshorewatersin the northernGulf of Mexico until cooling
watersforce them offshoreor southalongtheFloridacoast(Renaud1995). Little is knownof the
movementsof the post-hatching,planktonicstagewithin the Gulf. Studieshaveshownthe post-hatchling

7



pelagicstagevaries from 1-4 or moreyears,andthe benthicimmaturestagelasts7-9 years(Schmidand
Witzell 1997). The TEWG(1998)estimatesageat maturity to rangefrom 7-15 years.

Stomachcontentsof Kemp’s ridleysalongthe lower Texascoastconsistedof a predominanceof
nearshorecrabsandmollusks,as well as fish, shrimpandotherfoodsconsideredto beshrimp fishery
discards(Shaver1991). Pelagicstage,neonatalKemp’sridleyspresumablyfeedon theavailable
sargassumandassociatedinfaunaor otherepipelagicspeciesfound in theGulf of Mexico.

LeatherbackSeaTurtle

Femaleleatherbacksnestfrom the southeasternUnited Statesto southernBrazil in the westernAtlantic
andfrom Mauritaniato Angola in the easternAtlantic, with nestingoccurring asearlyas lateFebruaryor
March. When they leavethe nestingbeaches,leatherbacksmoveoffshorebut eventuallyutilize both
coastalandpelagicwaters. Very little is knownaboutthe pelagichabitsof the hatchlingsandjuveniles,
and theyhavenot beendocumentedto beassociatedwith the sargassumareasas areotherspecies.
Leatherbacksaredeepdivers, with recordeddives to depthsin excessof 1,000m (EckertandEckert
1989),but theymaycomeinto shallowwatersif thereis an abundanceof jellyfish nearshore.

Although leatherbacksarea long-livedspecies(>30 years),theyaresomewhatfasterto maturethan
loggerheads,with an estimatedageat sexualmaturityreportedof about13-14yearsfor females,and an
estimatedminimumage at sexualmaturity of 3-6 years,with 9 yearsreportedas a likely minimum (Zug
andParham1996)and 19 yearsas a likely maximum(NMFS SEFSC2001). They nestfrequently(up to
7 nestsperyear)duringa nestingseasonandnestaboutevery2-3 years.During eachnesting,they
produce100 eggsor morein eachclutchand,thus,canproduce700eggsor moreper nestingseason
(Schultz 1975).

Leatherbackseaturtlesfeedprimarily on jellyfish as well as cnidariansandtunicates.They arealsothe
mostpelagicof the turtles,but havebeenknownto entercoastalwaterson a seasonalbasisto feed in
areaswherejellyfish areconcentrated.

Hawksbill SeaTurtle

The life historyof hawksbillsconsistsof apelagicstagethatlasts from the time they leavethenesting
beachas hatchlingsuntil they areapproximately22-25cm straightcarapacelength(Meylan 1988,
Meylan in prep.),followed by residencyin developmentalhabitats(foragingareaswhereimmatures
resideandgrow) in coastalwaters. Adult foraginghabitat,which mayor maynot overlapwith
developmentalhabitat, is typically coralreefs,althoughotherhard-bottomcommunitiesandoccasionally
mangrove-fringedbaysmaybe occupied. Hawksbillsshowfidelity to their foragingareasoverperiods
of time as greatas severalyears(van DamandDIez 1998).

Hawksbillsmayundertakedevelopmentalmigrations(migrationsas immatures)andreproductive
migrationsthat involve travel over hundredsor thousandsof kilometers(Meylan 1999b). Reproductive
femalesundertakeperiodic (usuallynon-annual)migrationsto their natalbeachto nest. Movementsof
reproductivemalesarelesswell known,but arepresumedto involve migrationsto thenestingbeachor to
courtshipstationsalongthe migratorycorridor. Femalesnestan averageof 3-5 timesper seasonwith
somegeographicvariation in this parameter(seereferenceson pp. 204-205of MeylanandDonnelly
1999,Richardsonet al. 1999). Clutchsize is higher on average(upto 250eggs)thanthat of greenturtles
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(Hirth 1980). Reproductivefemalesmayexhibit a highdegreeof fidelity to their nestsites. This,plus
the tendencyof hawksbillsto nestat regularintervalswithin a season,makethemvulnerableto capture
on the nestingbeach.

C. Population dynamics, status,and distribution

LoggerheadSeaTurtle

Loggerheadseaturtlesoccurthroughoutthe temperateandtropical regionsof theAtlantic, Pacific, and
Indian Oceansand are the mostabundantspeciesof seaturtle occurringin U.S.waters. Loggerheadsea
turtlesconcentratetheir nestingin the north andsouthtemperatezonesandsubtropics,but generally
avoidnestingin tropical areasof CentralAmerica,northernSouthAmerica,andthe Old World
(Magnusonet al. 1990).

In the westernAtlantic, mostloggerheadseaturtlesnestfromNorth Carolinato Floridaandalongthe
Gulf coastof Florida. Thereare 5 westernAtlantic subpopulations,divided geographicallyasfollows:
(1) anorthernnestingsubpopulation,occurring fromNorth Carolinato northeastFloridaat about29°N
(approximately7,500nestsin 1998); (2) a southFloridanestingsubpopulation,occurring from 29°N on
the eastcoastto Sarasotaon the westcoast(approximately83,400nestsin 1998); (3) aFloridaPanhandle
nestingsubpopulation,occurringat EglinAir ForceBaseandthebeachesnearPanamaCity, Florida
(approximately1,200nestsin 1998);(4) a Yucatannestingsubpopulation,occurringon theeastern
YucatanPeninsula,Mexico (Márquez1990)(approximately1,000nestsin 1998)(TEWG 2000); and(5)
aDry Tortugasnestingsubpopulation,occurringin the islandsof theDry Tortugas,nearKey West,
Florida (approximately200nestsperyear)(NMFS SEFSC2001). Natalhoming of femalesto the
nestingbeachprovidesthe barrierbetweenthesesubpopulations,preventingrecolonizationwith turtles
from othernestingbeaches.

Basedon thedataavailable,it is difficult to estimatethe size of the loggerheadseaturtle populationin
the UnitedStatesor its territorial waters. Thereis, however,generalagreementthat the numberof
nestingfemalesprovidesa usefulindexof the species’populationsize andstability at this life stage.
Nestingdatacollectedon index nestingbeachesin theUnited Statesfrom 1989-1998representthe best
datasetavailableto index the populationsize of loggerheadseaturtles. However,an importantcaveat
for populationtrendsanalysisbasedon nestingbeachdatais thatthis mayreflect trendsin adult nesting
femalesbut not reflect overall populationgrowth rates. Giventhiscaveat,between1989 and 1998,the
total numberof nestslaid alongthe U.S. Atlantic andGulf coastsrangedfrom 53,014to 92,182annually,
with ameanof 73,751. On average,90.7%of thesenestswere from the southFloridasubpopulation,
8.5%were from the northernsubpopulation,and0.8%were from the FloridaPanhandlenestsites. There
is limited nestingthroughoutthe Gulf of Mexico west of Florida, but it is not known to which
subpopulationthe turtlesmaking thesenestsbelong.

The numberof nestsin the northernsubpopulationfrom 1989 to 1998 was 4,370to 7,887,with a 10-year
meanof 6,247nests. With eachfemaleproducingan averageof 4.1 nestsin a nestingseason,the average
numberof nestingfemalesper yearin the northernsubpopulationwas 1,524. The total nestingandnon-
nestingadult femalepopulationis estimatedas 3,810adult femalesin the northernsubpopulation
(TEWG 1998, 2000). The northernpopulation,basedon numberof nests,hasbeenclassifiedas stableor
declining (TEWG 2000). Anotherconsiderationaddingto thevulnerability of the northern
subpopulationis thatNOAA Fisheriesscientistsestimatethat the northernsubpopulationproduces65%
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males,while the southFloridasubpopulationis estimatedto produce80% females(NMFS SEFSC2001).

The southeasternU.S. nestingaggregationis of greatimportanceon a global scaleandis secondin size
only to the nestingaggregationon islandsin the ArabianSeaoff Oman(Ross1979,Ehrhart1989,NMFS
andUSFWS 1991b). The globalimportanceof the southeastU.S. nestingaggregationis especially
importantbecausethe statusof the Omancolonyhasnot beenevaluatedrecently. It is locatedin anarea
of the world whereit is highly vulnerableto disruptiveeventssuchas political upheavals,wars,
catastrophicoil spills, andlack of strongprotections(Meylanet al. 1995).

Ongoingthreatsto the westernAtlantic populationsincludeincidentaltakesfrom dredging,commercial
trawling, longline fisheries,andgill net fisheries;loss or degradationof nestinghabitatfrom coastal
developmentandbeacharmoring;disorientationof hatchlingsby beachfrontlighting; nestpredationby
nativeandnon-nativepredators;degradationof foraginghabitat;marinepollution anddebris;watercraft
strikes;anddisease.

GreenSeaTurtle

The vastmajority of greenturtle nestingwithin the southeastUnitedStatesoccursin Florida. In Florida
from 1989-1999,greenturtle abundancefrom nestcountsrangesfrom 109-1,389nestingfemalesper

year(Meylan etal. 1995 andFloridaMarineResearchInstitute StatewideNesting2001 Database,
unpublisheddata; estimatesassume4 nestsperfemaleperyear,JohnsonandEhrhart1994). High
biennial variationanda predominant2-yearre-migrationinterval (WitheringtonandEhrhart1989,
JohnsonandEhrhart1994)warrantcombiningevenandodd yearsinto 2-yearcohorts. This givesan
estimateof total nestingfemalesthat rangesfrom 705-1,509duringthe period 1990-1999.It is important
to notethat becausemethodologicallimitations maketheclutchfrequencynumber(4 nests/female/year)
an underestimate(by as greatas 50%),a moreconservativeestimateis 470-1,509nestingfemalesin
Floridabetween1990 and1999. In Floridaduring the period 1989-1999,numbersof greenturtle nests
by yearshowno trend. However,odd-evenyearcohortsof nestsdo show a significant increaseduring
theperiod 1990-1999(Florida MarineResearchInstitute StatewideNesting2001 Database,unpublished
data).

It is unclearhowgreatlygreenturtle nestingin the wholeof Floridahasbeenreducedfrom historical
levels(Dodd 1981),althoughone accountindicatesthatnestingin Florida’s Dry Tortugasmaynow be
only a smallfraction of what it oncewas (Audubon1926). Total nestcountsandtrendsatindex beach
sitesduring the pastdecadesuggestthat greenturtlesthatnestwithin the southeastUnitedStatesare
recoveringandhaveonly recentlyreacheda level of approximately1,000nestingfemales.Thereareno
reliableestimatesof thenumberof greenturtlesinhabitingforagingareaswithin the southeastUnited
States,andit is likely thatgreenturtlesforaging in the region comefrom multiplegeneticstocks. These
trendsarealso uncertainbecauseof a lackof data. However,thereis one samplingareain the region
with a largetime seriesof constantturtle-captureeffort that mayrepresenttrendsfor a limited area
within the region. This samplingareais at an intakecanalfor apowerplanton theAtlantic coastof
Floridawhere2,578greenturtleshavebeencapturedduring the period 1977-1999(FPL 2000). At the
powerplant,the annualnumberof immaturegreenturtle captures(minimum straight-linecarapacelength
<85 cm) hasincreasedsignificantly duringthe 23-yearperiod.

Statusof immaturegreenturtlesforaging in the southeastUnitedStatesmight alsobe assessedfrom
trendsat nestingbeacheswheremanyof the turtles originated,principally, Florida,Yucatan,and
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Tortuguero. TrendsatFloridabeachesarepresentedabove. Trendsin nestingat Yucatanbeaches
cannotbe assessedbecauseof irregularity in beachsurveymethodsover time. Trendsat Tortuguero(ca.
20,000-50,000nests/year)showa significant increasein nestingduringthe period 1971-1996(Bjorndal
et al. 1999).

Theprincipal causeof pastdeclinesandextirpationsof greenturtle assemblageshasbeenthe over-
exploitationof greenturtlesfor food andotherproducts. Although intentionaltakeof greenturtlesand
their eggsis not extensivewithin thesoutheastUnitedStates,greenturtles thatnestandforagein the
regionmayspendlargeportionsof their life historyoutsidetheregion andoutsideUnitedStates
jurisdiction,whereexploitationis still a threat. Adult greenturtlesandimrnaturesareexploitedheavily
on foraginggroundsoff Nicaraguaandto a lesserextentoff Colombia,Mexico, Panama,Venezuela,and
the Tortugueronestingbeach(Carr et al. 1978,Nietschmann1982,Basset al. 1998,Lagueux1998).

Therearesignificantandongoingthreatsto greenturtlesfrom human-relatedcauses.Threatsto nesting
beachesin the region includebeacharmoring,erosioncontrol,artificial lighting, anddisturbance,which
can be expectedto increasewith time. Pollutionis knownto havebothdirect (ingestionof foreign
materialssuchas tar ballsandplastics)andindirect (degradationof foraginggrounds)impactson green
seaturtles. Foraginghabitatloss alsooccursas aresultof direct destructionby dredging,siltation, boat
damage,andotherhumanactivities. Greenturtlesareoften capturedandoccasionallykilled by
interactionswith fishing gear. Collisionswith powerboatsandencounterswith suctiondredgeshave
killed greenturtlesalongtheU.S. coastandmaybe commonelsewherewhereboatinganddredging
activitiesarefrequent(FloridaMarineResearchInstitute,SeaTurtle StrandingandSalvageNetwork
Database).Threatsfrom increasingincidencesof disease,which mayor maynot havesomerelationto
humaninfluences,arealsoa concern. The occurrenceof greenturtle fibropapillomatosisdiseasewas
originally reportedin the 1930s,whenit was thoughtto be rare(SmithandCoates1938). Presently,this
diseaseis cosmopolitanandhasbeenfoundto affect largenumbersof ar~imalsin someareas,including
Hawaii andFlorida(Herbst1994,Jacobson1990; Jacobsonet al. 1991).

Kemp’sRidley SeaTurtle

L. kernpii hasa veryrestricteddistributionrelativeto the otherseaturtle species.Datasuggeststhatadult
Kemp’s ridley turtlesare restrictedsomewhatto the Gulf of Mexico in shallownearshorewaters,and
benthicimmatureturtlesof 20-60cmstraightline carapacelengthare found in nearshorecoastalwaters
includingestuariesof the Gulf of MexicoandtheAtlantic, althoughadult-sizedindividualssometimes
arefound on the EasternSeaboardof theUnitedStates. The post-pelagicstagesarecommonlyfound
dwelling over crab-richsandyor muddybottoms. Juvenilesfrequentbays,coastallagoons,andriver
mouths.

Of the sevenextantspeciesof seaturtlesin the world, theKemp’s ridley hasdeclinedto the lowest
populationlevel. Mostof the populationof adult femalesneston the RanchoNuevobeaches(Pritchard
1969). Whennestingaggregationsat RanchoNuevowerediscoveredin 1947,adult femalepopulations
wereestimatedto be in excessof 40,000individuals(Hildebrand1963). By the early1970s,the world
populationestimateof maturefemaleKemp’s ridleyshadbeenreducedto 2,500-5,000individuals. The
populationdeclinedfurther throughthe mid-1980s. Recentobservationsof increasednestingsuggestthat
the declinein the ridley populationhasstoppedandthe populationis now increasing.
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The TEWG(1998) identifiedthreepopulationtrendsin benthicimmatureridleys. Benthic immaturesare
not yet reproductivelymaturebut haverecruitedto feedin the nearshorebenthicenvironment,where
theyareexposedto nearshoremortality sourcesthatoften result in strandings.Increasedproductionof
hatchlingsfrom the nestingbeachbeginningin 1966resultedin an increasein benthicridleysthatleveled
off in the late1970s. A secondperiod of increasefollowed by leveling occurredbetween1978 and 1989
as hatchlingproductionwasfurtherenhancedby the cooperativeprogrambetweenthe U.S. Fishand
Wildlife ServiceandMexico’s InstitutoNacionalde Pescato increasethe nestprotectionandrelocation
programin 1978. A third period of steadyincrease,which hasnot leveledoff to date,hasoccurredsince
1990 andappearsto bedueto the greatlyincreasedhatchlingproductionandanapparentincreasein
survival ratesof immatureturtlesbeginningin 1990,duein part to the introductionof turtleexcluder
devices(TEDs) in the U.S. andMexicanshrimpingfleets. Adult ridley numbershavenow grown,as
shownin nestingincreasesatthe main nestingsitesin Mexico. Nestingat TamaulipasandVeracruz
increasedfrom a low of 702 nestsin 1985,to 1,930nestsin 1995,to 6,277nestsin 2000(USFWS2000).
Thepopulationmodelusedby the TEWG (1998)projectedthat Kemp’sridleyscouldreachthe
intermediaterecoverygoal identified in the RecoveryPlan,of 10,000nestersby the year2020if the
assumptionsof ageto sexualmaturity andagespecificsurvivorshipratesusedin their modelarecorrect.

The largestcontributorto the declineof theridley in thepastwas commercialandlocal exploitation,
especiallypoachingof nestsat theRanchoNuevosite,as well as theGulf of Mexico trawl fisheries. The
adventof TED regulationsfor trawlersandprotectionsfor the nestingbeacheshaveallowedthe species
to beginto rebound. Many threatsto the futureof the speciesremain,includinginteractionswith fishery
gear,marinepollution, foraginghabitatdestruction,illegal poachingof nestsand potentialthreatsto the
nestingbeachesfrom suchsourcesas globalclimatechange,development,and tourismpressures.

LeatherbackSeaTurtle

Leatherbacksarewidely distributedthroughoutthe oceansof the world, andarefoundin watersof the
Atlantic, Pacific, Caribbean,andthe Gulf of Mexico (ErnstandBarbour1972). Theleatherbackis the
largestliving turtle andit rangesfartherthananyotherseaturtle species,exhibitingbroadthermal
tolerances(NMFS andUSFWS1995). Geneticanalysesof leatherbacksto date indicatethat within the
Atlantic basinsignificantgeneticdifferencesoccuramongSt. Croix (U.S. Virgin Islands),andmainland
Caribbeanpopulations(Florida, CostaRica,Suriname/FrenchGuiana)andbetweenTrinidadandthe
mainlandCaribbeanpopulations(Dutton et al. 1999)leadingto theconclusionthatthereareat leastthree
separatesubpopulationsof leatherbacksin the Atlantic.

Nestcountsarethe only reliablepopulationinformationavailablefor leatherbackturtles. Recent
declineshavebeenseenin the numberof leatherbacksnestingworldwide (NMFS andUSFWS1995). A
populationestimateof 34,500females(26,200-42,900)was madeby Spotilaet a!. (1996),who statedthat
the speciesas a wholewas decliningandlocal populationswere in dangerof extinction. Historically, it
was dueprimarily to intenseexploitationof theeggs(Ross1979)but adult mortality hasincreased
significantly from interactionswith fishery gear(Spotilaet a!. 1996). ThePacific populationis in a
critical stateof decline,now estimatedto numberlessthan3,000total adult andsubadultanimals
(Spotilaet al. 2000). The statusof the Atlantic populationis lessclear. In 1996,it was reportedto be
stable,at best(Spotila et al. 1996), but numbersin the westernAtlantic at that time werereportedto be
on the orderof 18,800nestingfemales.Accordingto Spotila (pers.comm.),the westernAtlantic
populationcurrentlynumbersabout 15,000nestingfemales,whereascurrentestimatesfor the Caribbean
(4,000)andthe easternAtlantic, off Africa, (numberingca. 4,700)haveremainedconsistentwith
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numbersreportedby Spotilaet al. in 1996.

Thenestingaggregationin FrenchGuianahasbeendecliningat about 15% peryearsince1987. From
1979-1986,the numberof nestswas increasingatabout15% annually. Thenumberof nestsin Florida
andthe U.S. Caribbeanhasbeenincreasingat about10.3%and7.5%,respectively,peryearsince the
early 1980sbut the magnitudeof nestingis much smallerthanthat alongtheFrenchGuianacoast(see
NMFS SEFSC2001). In summary,the conflicting informationregardingthe statusof Atlantic
leatherbacksmakesit difficult to concludewhetheror not thepopulationis currentlyin decline.
Numbersat somenestingsitesareup, while at otherstheyaredown.

Zug andParham(1996)pointedout that the combinationof theloss of long-lived adultsin fishery-related
mortality (especiallyentanglementin gearanddrowning in trawls), andthe lackof recruitmentstemming
from eliminationof annualinfluxes of hatchlingsbecauseof intenseeggharvesting,hascausedthe sharp
declinein leatherbackpopulations. Otherimportantongoingthreatsto the populationincludepollution,
loss of nestinghabitat,andboatstrikes.

Hawksbill SeaTurtle

The hawksbill is a medium-sizedseaturtle with adults in the Caribbeanrangingin size from
approximately62.5 to 94.0cm straightcarapacelength. The speciesoccursin all oceanbasinsalthough
it is relatively rare in theEasternAtlantic andEasternPacific, andabsentfrom the MediterraneanSea.
Hawksbills arethemosttropicalofthemarineturtles, rangingfrom approximately30°Nto 30°S.They
arecloselyassociatedwith coralreefsandotherhard-bottomhabitats,but theyarealsofound in other
habitatsincludinginlets,baysandcoastallagoons.The diet is highly specializedandconsistsprimarily
of sponges(Meylan 1988) althoughotherfood items,notablycorallimorphsandzooanthids,havebeen
documentedto beimportantin someareasof the Caribbean(vanDam andDIez 1997,Mayor et al. 1998,
Leon andDIez2000).

In the WesternAtlantic, the largesthawksbill nestingpopulationoccursin the YucatanPeninsulaof
Mexico, whereseveralthousandnestsarerecordedannuallyin the statesof Campeche,Yucatan,and
QuintanaRoo (Garduflo-Andradeet al. 1999). Importantbut significantlysmallernestingaggregations
aredocumentedelsewherein theregion in PuertoRico, the U.S. Virgin Islands,Antigua,Barbados,
CostaRica,Cuba,andJamaica(Meylan 1999a). Estimatesof theannualnumberof nestsfor eachof
theseareasare of theorderof hundredsto a few thousand.Nestingwithin the southeasternU.S. andU.S.
Caribbeanis restrictedto PuertoRico (>650 nests/yr),theU.S. Virgin Islands(—400nests/yr),and,
rarely,Florida (0-4 nests/yr)(Eckert1995,Meylan 1999a,Florida StatewideNestingBeachSurvey
database).At the two principal nestingbeachesin the U.S.Caribbeanwherelong-termmonitoring has
beencarriedout, populationsappearto beincreasing(Mona Island,PuertoRico) or stable(BuckIsland
ReefNationalMonument,St. Croix, USVI) (Meylan 1999a).

E. Analysis of the SpeciesLikely to be Affected

NOAA Fisheriesbelievesthat all five speciesof seaturtlesmaybe potentiallyaffectedby the proposed
actionsinceall aresusceptibleto hopperdredgeentrainment,andtherefore,will furtherconsiderthem in
theremainingsectionsof thisOpinion.
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III. Environmental Baseline

Thissectioncontainsan analysisof theeffectsof pastandongoinghumanandnaturalfactorsleadingto
the currentstatusof the species,their habitat(including designatedcritical habitat),andecosystem,
within the actionarea. Theenvironmentalbaselineis a snapshotof a species’healthat a specifiedpoint
in time andincludesstate,tribal, local andprivateactionsalreadyaffecting the species,or that will occur
contemporaneouslywith the consultationin progress.UnrelatedFederalactionsaffecting the same
speciesor critical habitatthat havecompletedformal or informal consultationarealsopart of the
environmentalbaseline,as areFederalandotheractionswithin the actionareathat maybenefitlisted
speciesor critical habitat.

Theenvironmentalbaselinefor this Opinion includesthe effectsof severalactivitiesthat affect the
survival andrecoveryof threatenedandendangeredspeciesin the actionarea. The activitiesthat shape
the environmentalbaselinein the actionareaof this consultationgenerallyfall into the following three
categories:vesseloperations,fisheries,andrecoveryactivities associatedwith reducingthoseimpacts.
Otherenvironmentalimpactsincludeeffectsof discharges,dredging,military activities,oil andgas
developmentactivities,industrialcooling waterintake, aquaculture,recreationalfishing,andmarine
debris.

A. Status of the specieswithin the action area

The five speciesof seaturtles thatoccur in theactionareaare all highly migratory. NOAA Fisheries
believesthatno individual membersof anyof the speciesarelikely to beyear-roundresidentsof the
actionarea. Individual animalswill makemigrationsinto nearshorewatersas well as otherareasof the
North Atlantic Ocean,Gulf of Mexico, andtheCaribbeanSea. Therefore,therange-widestatusof the
five speciesof seaturtles,given in SectionII above,mostaccuratelyreflects thespecies’statuswithin
the action area.

B. Factorsaffecting speciesenvironmentwithin the action area.

As explainedabove,seaturtles found in the actionareaarenot year-roundresidentsof thearea,and may
travel widely throughoutthe Atlantic, Gulf of Mexico, andCaribbeanSea. Therefore,individuals found
in theaction area(CorpusChristi Bay andassociatednearshorewaters)can potentiallybeaffectedby
activitiesanywhereelsewithin this wide range.

FederalActions

In recentyears,NUAA FisherieshasundertakenseveralESA section7 consultationsto addressthe
effectsof federally-permittedfisheriesandotherFederalactionson threatenedandendangeredspecies.
Eachof thoseconsultationssoughtto developwaysof reducingtheprobability of adverseeffectsof the
actionon seaturtles. Similarly, recoveryactionsNOAA Fisherieshasundertakenunderthe ESA are
addressingtheproblemof takeof seaturtlesin the fishing andshippingindustries. The following
summaryof anticipatedsourcesof incidental takeof turtlesincludesonly thoseFederalactionswhich
haveundergoneformal section7 consultation.

Potentialadverseeffectsfrom Federalvesseloperationsin theactionareaandthroughoutthe rangeof
seaturtles includeoperationsof the Navy(USN) andCoastGuard(USCG),theEnvironmental
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ProtectionAgency,the NationalOceanicandAtmosphericAdministration(NUAA), andthe COE.
NOAA Fisherieshasconductedformal consultationswith the USCG,the USN, andNOAA on their
vesseloperations.Throughthesection7 process,whereapplicable,NOAA Fisherieshasandwill
continueto establishconservationmeasuresfor all theseagencyvesseloperationsto avoid or minimize
adverseeffectsto listedspecies.At the presenttime, however,theyrepresentpotential for somelevel of
interaction.

In addition to vesseloperations,othermilitary activitiesincludingtrainingexercisesand ordnance
detonationalsoaffectseaturtles. Consultationson individual activitieshavebeencompleted,but no
formal consultationon overall USCGor USN activitiesin anyregion hasbeencompletedat thistime.

Theconstructionandmaintenanceof Federalnavigationchannelshasalsobeenidentified as a sourceof
turtle mortality. Hopperdredgesmoverelatively rapidly (comparedto seaturtle swimmingspeeds)and
can entrainandkill seaturtles, presumablyasthe dragarm of the movingdredgeovertakesthe slower
moving turtle. A RBO with the CUE’s SouthAtlantic Division hasbeencompletedfor the southeast
Atlantic waters. Consultationon anew RBOfor the CUE’s Gulf of Mexico hopperdredgingoperations
is currentlyunderway.

The COE andMineralsManagementService(MMS) (the latteris non-military)oil andgasexploration,
well development,production,andabandonment/rigremovalactivitiesalsoadverselyaffect seaturtles.
Bothof theseagencieshaveconsultedwith NOAA Fisherieson thesetypesof activities. A biological
opinion on the impactsof seismicarraysfor oil andgasexplorationin the Gulf of Mexico is currently
beingdeveloped.

Adverseeffectson threatenedandendangeredspeciesfrom severaltypesof fishing gearoccurin the
actionarea. Efforts to reducethe adverseeffectsof commercialfisheriesareaddressedthroughthe ESA
section7 process.Gillnet, longline,trawl gear,andpot fisherieshaveall beendocumentedas interacting
with seaturtles. For all fisheriesfor whichthereis aFederalfishery managementplan(FMP) or for
whichanyFederalactionis takento managethatfishery, impactshavebeenevaluatedundersection7.
Severalformalconsultationshavebeenconductedon the following fisheriesthat NOAA Fisherieshas
determinedarelikely to adverselyaffect threatenedandendangeredspecies:Americanlobster,monkfish,
dogfish,southeasternshrimptrawl fishery,northeastmultispecies,Atlantic pelagicswordfish/tuna/shark,
andsummerflounder/scup/blackseabassfisheries. Formalconsultationis currentlyunderwayfor the
calicoscalloptrawl fishery.

On June14, 2001,NUAA Fisheriesissuedajeopardyopinion for the Highly Migratory Species(HMS)
fisheriesoff the easternUnitedStates. The HMS Opinion found that thecontinuedprosecutionof the
pelagiclongline fishery in the mannerdescribedin the HMS FMP was likely tojeopardizethe continued
existenceof loggerheadandleatherbackseaturtles. This determinationwas madeby analyzingthe
effectsof thefishery on seaturtlesin conjunctionwith the environmentalbaselineandcumulative
effects. Theenvironmentalbaselinesectionof the HMS opinion is incorporatedhereinby referenceand
can be foundat the following NOAA Fisherieswebsite:

http://www.nmfs. noaa.gov/prot_res/readingrnifESAsec7/HMSO6O8O1 final .pdf

Theenvironmentalbaselinefor theJune14, 2001, HIVIS Opinion alsoconsideredthe impactsfrom the
NorthCarolinaoffshorespringmonkfishgillnet fishery andthe inshorefall southernfloundergillnet
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fishery, bothof which wereresponsiblefor largenumbersof sea turtle mortalitiesin 1999 and2000,
especiallyloggerheadseaturtles. However,during the 2001 seasonNOAA Fisheriesimplementedan
observerprogramthat observed100%of theeffort in themonkfishfishery,andthenin 2002a rule was
enactedcreatinga seasonalmonkfishgillnet closurealongtheAtlantic coastbaseduponseasurface
temperaturedataandturtle migrationpatterns. In 2001,NOAA FisheriesalsoissuedanESA section10
permitwith mitigative measuresfor the southernflounderfishery. Subsequentlythe seaturtle mortalities
in thesefisheriesweredrasticallyreduced.The reductionof turtle mortalitiesin thesefisheriesreduces
thenegativeeffectsthesefisherieshaveon the environmentalbaseline.

NOAA Fisherieshasimplementeda reasonableand prudentalternative(RPA) in theHIVIS fishery which
would allow the continuationof the pelagiclongline fishery without jeopardizingthe continuedexistence
of loggerheadandleatherbackseaturtles. The provisionsof this RPA includethe closureof the Grand
Banksregionoff the northeastUnitedStatesandgearrestrictionsthat areexpectedto reducetheby-catch
of loggerheadsby as muchas 76% andleatherbacksby as muchas 65%. Further,NOAA Fisheriesis
implementinga majorresearchprojectto developmeasuresaimedat furtherreducinglongline by-catch.
The implementationof this RPA reducesthe negativeeffectsthat the HMS fishery hason the
environmentalbaseline.The conclusionsof the June14,2001,HMS Opinionandthe subsequent
implementationof theRPA areherebyincorporatedinto the environmentalbaselinesectionof this
Opinion.

Anotheractionwith Federaloversightwhich hasimpactson seaturtles is the operationof electrical
generatingplants. Seaturtlesenteringcoastalor inshoreareashavebeenaffectedby entrainmentin the
cooling-watersystemsof electricalgeneratingplants. Biologicalopinionshavealreadybeenwritten for
anumberof electricalgeneratingplants,andothersarecurrentlyundergoingsection7 consultation.

Stateor Private Actions

Commercialtraffic andrecreationalpursuitscan havean adverseeffect on seaturtlesthroughpropeller
andboatstrikedamage.Privatevesselsparticipatein high speedmarineeventsconcentratedin the
southeasternUnitedStatesandarea particularthreatto seaturtles,andoccasionallyto marinemammals
as well. Themagnitudeof thesemarineeventsis not currentlyknown. NUAA Fisheriesandthe USCG
are in earlyconsultationon theseevents,but athoroughanalysishasnot beencompleted.

Variousfishing methodsusedin statefisheries,includingtrawling, pot fisheries,fly nets,andgillnets are
knownto causeinteractionswith seaturtles. GeorgiaandSouthCarolinaprohibit gillnets for all but the
shadfishery. Floridahasbannedall but very smallnetsin statewaters,as hasTexas. Louisiana,
Mississippi,andAlabamahavealsoplacedrestrictionson gillnet fisherieswithin statewaterssuchthat
very little commercialgillnetting takesplacein southeastwaters,with the exceptionof North Carolina.
Most pot fisheriesin theSoutheastareprosecutedin areasfrequentedby seaturtles.

OtherPotentialSourcesofImpactsin the EnvironmentalBaseline

A numberof activitiesthat mayindirectly affect listedspeciesincludedischargesfrom wastewater
systems,dredging,oceandumpinganddisposal,andaquaculture.Theimpactsfrom theseactivities are
difficult to measure.Wherepossible,however,conservationactionsarebeingimplementedto monitor
or studyimpactsfrom theseelusivesources.
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NOAA Fisheriesandthe USN havebeenworking cooperativelyto establisha policy for monitoringand
managingacousticimpactsfrom anthropogenicsoundsourcesin the marineenvironment.Acoustic
impactscan includetemporaryor permanentinjury, habitatexclusion,habituation,and disruptionof
othernormalbehaviorpatterns.

Conservationand RecoveryActionsShapingthe EnvironmentalBaseline

NOAA Fisheriesimplementeda seriesof regulationsaimedat reducingpotentialfor incidentalmortality
of seaturtlesin commercialfisheries. In particular,NOAA Fisherieshasrequiredthe useof TEDs in
southeastU.S. shrimptrawlssince1989 andin summerfloundertrawls in the mid-Atlantic area(southof
CapeCharles,Virginia) since1992. It hasbeenestimatedthatTEDsexclude97% of the turtlescaughtin
suchtrawls. Theseregulationshavebeenrefinedover theyearsto ensurethat TED effectivenessis
maximizedthroughproperplacementandinstallation,configuration(e.g., width of bar spacing),
floatation,andmorewidespreaduse. Recentanalysesby EpperlyandTeas(1999) indicatethat the
minimumrequirementsfor theescapeopeningdimensionsaretoo small, andthatas manyas 47%of the
loggerheadsstrandingannuallyalongthe Atlantic seaboardandGulf of Mexico were too largeto fit
throughexistingopenings.On October 2, 2001,NOAA Fisheries publisheda proposedrule to require
largerescapeopeningsin TEDsand is planningto publishafinal rule in 2002.

In 1993 (with afinal rule implemented1995),NOAA Fisheriesestablisheda LeatherbackConservation
Zoneto restrictshrimptrawl activitiesfrom the coastof CapeCanaveral,Florida, to the North
Carolina/Virginiaborder. Thisprovidesfor short-termclosureswhenhigh concentrationsof normally
pelagic-distributedleatherbacksarerecordedin morecoastalwaterswherethe shrimpfleet operates.
This measureis necessarybecause,dueto their size,adult leatherbacksarelargerthantheescape
openingsof mostNOAA Fisheries-approvedTEDs.

NOAA Fisheriesis alsoworking to developa TED which canbeeffectively usedin a typeof trawl
knownas afly net, whichis sometimesusedin the mid-Atlantic andnortheastfisheriesto target
sciaenidsandbluefish. Limited observerdataindicatethat takescan bequite highin this fishery. A
prototypedesignhasbeendeveloped,but testingundercommercialconditionsis still necessary.

In addition, NOAAFisheries has been active in public outreach efforts to educate fishermen regarding
seaturtle handlingandresuscitationtechniques.As well as making this informationwidely availableto
all fishermen,NOAA Fisheriesrecentlyconductedanumberof workshopswith longline fishermento
discussbycatchissuesincluding protectedspecies,andto educatethemregardinghandlingandrelease
guidelines.NOAA Fisheriesintendsto continuetheseoutreacheffortsandhopesto reachall fishermen
participatingin the pelagiclonglinefishery overthe nextoneto two years. Thereis alsoan extensive
networkof SeaTurtle StrandingandSalvageNetworkparticipantsalongtheAtlantic andGulf of Mexico
which not only collectsdataon deadseaturtles,but alsorescuesandrehabilitatesany live stranded
turtles.

IV. Effects of the Action

A. Factors consideredand analysesfor effectsof the action

- Water quality impactsas a directandindirect resultof this projectwereconsidered.Impactsfrom
sedimentdisturbanceas a resultof the proposedactionareexpectedto be temporary,with suspended
particlessettlingout within a short time frame. Thesesedimentdisturbanceimpactswill be minimal in
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natureandwill not havea significanteffecton seaturtles. Additionally, pastsamplingof watercolumn
andelutriatechemistryin variouslocationswithin the projectareademonstratedthat dredgingis not
likely to significantly impactwaterquality. Potentialchangesin salinity andtidal amplitudeareexpected
to beminimal. NOAA Fisheriesdoesnot expectsignificant impactsto seaturtlesas aresultof water
quality impactsrelatedto this project.

- Habitat losscan potentiallyoccuras adirect resultof dredgingandthroughdisposalof dredged
materials.There is no designatedcritical habitatunderNOAA Fisheriesjurisdiction in the Gulf of
Mexico; therefore,critical habitatis not likely to be destroyedor adverselymodifiedby the proposed
action. Channelwideninganddeepeningwill modify existingseabottomandmodify availableforaging
habitatfor seaturtles. Mitigation plans call for the creationof seagrasshabitatandshallowwaterhabitat
to offset the loss of shallowwaterbaybottom. Although potentiallongtermpositiveimpactmayoccur
dueto creationof shallowwaterhabitatfrom dredgedmaterialanddevelopmentof marshsubmerged
aquaticvegetation,negativeimpactswill occuras a resultof physicalchangesin the baydueto
depositionof dredgedmaterialandchangein hydrodynamicsfrom creationof channels.Through
recruitmentand localmigrations,finfish, crustaceans,andbenthicinvertebratesthat seaturtlesfeedon
areexpectedto eventuallyrepopulatethe affectedarea. Habitatloss impactsas aresult of this projectare
expectedto be minimalto seaturtlesandwill not havea significanteffecton them.

- Dredge entrainment is a documentedsourceof seaturtle mortality. NOAA Fisheriesbelievesthat
hopperdredgingconductedwithin statewatersof the Gulf of Mexico—especiallybetweenApril and
November,or whenwatertemperaturesareabove12°C—isa highrisk for takingseaturtles,especially
Kemp’s ridleys. Injuriessustainedby seaturtlesentrainedin the hopperdredgedragheadsareusually
fatal. Consequently,NOAA Fisheriesbelievesthatseasonaldredgingwindowsandobservermonitoring
requirementsfor hopperdredgesarenecessaryto minimize lethal takesof listedsea turtle speciesthat
occur in inshoreandnearshoreGulf waters. Thesedredgingwindowshavebeenin effect since1995 for
the COE’sGalvestonandNew Orleansdistricts,as well as in the CUE’s SouthAtlantic Division
districts,andhaveproveneffectivein keepingseaturtle takelevelsbelowthe limits establishedin their
respectivebiological opinion’sincidentaltakestatements.Basedupon informationfrom pastdredging
work, otherbiological opinions,the specificsof this project,andthe assumptionthatall termsand
conditionsspecifiedin the ITS will be adheredto, NOAA Fisheriesexpectsinjury or mortality of three
(3) Kemp’s ridleys, three (3) greenturtles, one (1) hawksbill,andfive (5) loggerheadturtlesannuallyas
a resultof hopperdredgingassociatedwith theproposedproject.

B. Species’responseto the proposedaction

Basedon the year-roundpresenceof seaturtlesin theactionarea,it canbeexpectedthat the proposed
actioninvolving hopperdredgingmayresult in the entrainmentof seaturtles. Suchentrainmentcan be
expectedto resultin mortality of the individualscapturedby thedraghead.

Recentsatellitetelemetrywork fundedby CUE andconductedby NUAA Fisheries’Galveston
Laboratory,demonstratesthenearshoreoccurrenceof Kemp’sridleysnearnorthernGulf channels.
Ridleysremainedwithin 10 nauticalmilesof shorefor greaterthan95% of the observedtime, with 90%
of the observedlocationswithin 5 nauticalmiles (Renaud,NOAA FisheriesGalvestonLaboratory,pers.
comm.). Movementsout of northernGulf watersin responseto cooling temperaturesoccurredduring
December,andridleysreturnedwith warming watersin March.
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Seasonalabundanceof seaturtlesutilizing nearshorewatersof the northwestGulf of Mexico varieswith
speciesandlocation. Greenturtleswithin subtropicalhabitatsof the LagunaMadrearethe region’sonly
year-round,nearshoreoccupant.Otherspecies,especiallythe Kemp’s ridley, aretransientusersof the
coastalzonewho venturetowardtidal passesandinto baysduringMay-Augustwhenfood sourcesand
otherenvironmentalfactorsarefavorable. The May-Augustperiodhasyieldedover 80% of the seaturtle
captures(N=516)recordedby TexasA&M researchers(Landry et a!., 1997).

NOAA Fisheriesbelievesthat hopperdredgingconductedin statewaters,especiallybetweenApril and
November,or whenwatertemperaturesareabove 12 degreesCelsius,is a high risk for takingseaturtles,
especiallyKemp’sridleys. Injuries sustainedby seaturtlesentrainedin the hopperdredgedragheadsare
usuallyfatal. Seasonalandobservermonitoringrequirementsfor hopperdredgesarenecessaryto
minimizeeffectsof theseremovalson Kemp’sridleys andotherlistedseaturtle speciesthat occurin
inshoreandnearshorenorthernGulf waters.

NOAA Fisherieshasrequestedthe CUE, in previousandpresenthopperdredgingconsultationsby
GalvestonandNew OrleansDistricts, to conductstudieson seasonalabundanceof seaturtles in Gulf
channels,andto continueresearchto developimproved(‘turtle-friendly’) dredgedragheaddesigns.
NOAA Fisherieshaspreviouslyindicatedto the CUE, andagainin this consultation(Conservation
RecommendationNo. 1), that suchseasonalabundancestudiesor newdesignsof a moreeffective
draghead(to excludeturtles),if substantiatedby adequatescientific data, could form thebasisfor
relaxing the seasonalrestrictionsandobserverrequirementslisted in the IncidentalTake Statementof
this biological opinion. Any future requestsby the CUE to lessenthe dredgingrestrictionon this project,
basedon submissionsof new seaturtle distribution,temperatureanddragheaddesigndata,will be
carefullyconsideredby NOAA Fisheriesatthat timeto ensurethat, if restrictionsarerelaxed,listedsea
turtleswill not bejeopardized.

V. Cumulative Effects

Cumulativeeffectsarethe effectsof future state,local, or privateactivitiesthat arereasonablycertainto
occurwithin the actionareaor within the rangeof seaturtles. Federalactionsthat areunrelatedto the
proposedactionarenot consideredin this sectionbecausetheyrequire separateconsultationpursuantto
section7 of the ESA.

Within theactionarea,majorfuturechangesarenot anticipatedin the ongoing humanactivitiesdescribed
in the environmentalbaseline.The present,majorhumanusesof the actionareaareexpectedto continue
at thepresentlevelsof intensityin the nearfuture. Listed speciesof turtles,however,migrate throughout
theAtlanticOceanandGulf of Mexicoandmaybeaffectedduringtheir life cyclesbynon-Federalactivities
outsidetheactionarea.

ThroughoutthecoastalGulf of Mexicothe loss of thousandof acresof wetlandsis occurringdueto natural
subsidenceanderosion,as well as reducedsedimentinput from the MississippiRiver. Impactscausedby
residential,commercial,andagriculturaldevelopmentsappearto bethe primarycausesof wetlandloss in
Texas.

Oil spills from tankerstransportingforeignoil, as well as the illegal dischargeof oil and tar from vessels
dischargingbilge waterwill continueto affectwaterquality in theGulf of Mexico, includingTexasinshore
and nearshorewaters. Cumulatively, thesesourcesand natural oil seepagecontributemost of the oil
dischargedinto theGulf of Mexico. Floatingtarsampledduring the 1970s,whenbilge dischargewas still
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legal,concludedthatup to 60% of thepelagictarssampleddid not originatefrom northernGulf of Mexico
coast.

Marinedebriswill likely persistin the actionareain spiteof MARPOLprohibitions. In TexasandFlorida,
approximatelyhalf of the strandedturtlesexaminedhaveingestedmarinedebris(PlotkinandAmos 1990;
Bolten andBjorndal 1991). Although fewer individual areaffected,entanglementin marinedebrismay
contributemorefrequentlyto the deathof seaturtles.

Coastalrunoff and river dischargescarry large volumesof petrochemicaland othercontaminantsfrom
agriculturalactivities, cities, and industriesinto the Gulf of Mexico. The coastalwatersof the Gulf of
Mexicohavemoresiteswith highcontaminantconcentrationsthanotherareasof thecoastalUnitedStates,
dueto thelargenumberof wastedischargepointsources.Thespeciesof turtlesanalyzedin this biological
opinionmaybeexposedto andaccumulatethesecontaminantsduring their life cycles.

Beachfrontdevelopment,lighting,andbeacherosioncontrolall areongoingactivitiesalongtheAtlantic and
Gulf coasts. Theseactivitiespotentially reduceor degradeseaturtle nestinghabitats or interfere with
hatchlingmovementto sea. Nocturnalhumanactivities alongnestingbeachesmay also discouragesea
turtles from nesting sites. The extentto which theseactivities reduceseaturtle nestingand hatchling
productionis unknown. However,as conservationawarenessspreads,moreand morecoastalcities and
countiesareadoptingmorestringentmeasurestoprotecthatchlingseaturtlesfrom thedisorientingeffects
of beachlighting.

State-regulatedcommercialandrecreationalfishingactivitiesinAtlantic OceanandGulf of Mexico waters
currentlyresult in the incidentaltakeof threatenedandendangeredspecies.It is expectedthat stateswill
continueto license/permitlargevesselandthrill-craft operationswhich do not fall underthe purview of a
Federalagency,andissueregulationsthatwill affect fisheryactivities. Any increasein recreationalvessel
activity in inshoreand offshorewatersof theGulf of Mexico andAtlantic Oceanwill likely increasethe
numberof turtlestakenby injury ormortality invesselcollisions. Recreationalhook-and-linefisherieshave
beenknownto lethallytakeseaturtles. FuturecooperationbetweenNOAA Fisheriesandthestateson these
issuesshould help decreasetake of sea turtles causedby recreationalactivities. NOAA Fisherieswill
continueto work with coastalstatestodevelopandrefineESA section6 agreementsandsection10 permits
to enhanceprogramsto quantifyandmitigate thesetakes.

VI. Conclusion

After reviewingthecurrentstatusofendangeredgreen,leatherback,hawksbill,andKemp’s ridley seaturtles
andthreatenedloggerheadseaturtlesin the proposedactionarea,the environmentalbaseline,theeffectsof
the proposedaction, and the cumulative effects, it is NOAA Fisheries’ biological opinion that the
implementationof theproposedaction,as describedin theProposedAction sectionof this Opinion, is not
likely to jeopardizethe continuedexistenceof endangeredgreen,leatherback,hawksbill, or Kemp’s ridley
seaturtles, or threatenedloggerheadseaturtles. No critical habitathasbeendesignatedfor thesespecies
within the actionarea; therefore,nonewill beaffected.
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Incidental Take Statement

Section9 of the ESA and Federalregulationspursuantto section4(d) of the ESA prohibit the take of
endangeredandthreatenedspecies,respectively,without specialexemption. Takeis definedas to harass,
harm,pursue,hunt, shoot,wound,kill, trap,capture,collect, or to attemptto engagein anysuchconduct.
Incidentaltake is definedastakethatis incidentalto, andnotthepurposeof, thecarryingout ofan otherwise
lawful activity. Underthe termsof section7(b)(4) andsection7(o)(2), takingthat is incidental to andnot
intendedas partof theagencyactionis not consideredto beprohibitedtakingundertheESA providedthat
suchtaking is in compliancewith the termsandconditionsof this incidentaltakestatement.

The measuresdescribedbelow arenon-discretionaryand must be undertakenby the CUE so that they
becomebindingconditionsof anygrantorpermitissuedto the applicant,as appropriate,for the exemption
in section7(o)(2)to apply. TheCUE hasacontinuingduty toregulatetheactivity coveredby thisincidental
takestatement.If theCUE fails to assumeandimplementthetermsandconditions,theprotectivecoverage
of section7(o)(2) maylapse. In order to monitor the impactof incidental take, the CUE mustreport the
progressof the actionandits impacton the speciesto NUAA Fisheriesas specifiedin the incidentaltake
statement.{50 CFR402.14(i) (3)J

Only incidental taking resultingfrom the agencyaction, including incidental takingscausedby activities
approvedby the agency,thatareidentified in this statementandthatcomplywith the specifiedreasonable
andprudentalternatives,andtermsandconditions,areexemptfromthe takingsprohibitionof section9 (a),
pursuantto section7 of theESA.

Amount or Extent of Anticipated Take

NUAA Fisheriesforeseesthat hopperdredgingactivitiesin CorpusChristi Ship ChannelImprovement
Projectnavigationchannelsmayresult in the injury or mortality of loggerhead,Kemp’s ridley, greenand
hawksbillturtles. While it is difficult to ascertainfuturetakeof seaturtlesbecauseof the inherentvariability
causedbyseasonal,annual,andlocalizedvariationsin seaturtledensities,andotherfactors,NUAA Fisheries
basesthe estimatedanticipatedtake levelsduringnew dredging (i.e. channelwidening, deepening,and
lengthening)on the following:

1. Previoussea turtle takesduring Atlantic and Gulf of Mexico maintenancedredging,newwork
hopperdredging,andsandmining operationsby the s New Urleans,Galveston,Jacksonville,
Charleston,andWilmingtonDistricts,includingdredgingof southeasternU.S.channels,andBrazos
SantiagoPass,MansfieldChannel,AransasPass,FreeportChannel,andBolivar RoadsPass,Texas
(seeAppendixfortablessummarizingprevioushopperdredgingtakesin theGalvestonDistrict since
the 1995 RBU);

2. The level of takeanticipatedin previoushopperdredgingOpinions;and
3. CUE adherenceto recommendeddredgingwindows andothertermsandcondition.

Therefore,pursuantto section7(b)(4)of the ESA,NOAA Fisheriesanticipatesanannualincidentaltakeas
describedbelow:

For the CorpusChristi Ship ChannelImprovementProjectnavigationchannelreachesreferredto
in this Opinion andstatemnentasthe entrancechannelnearshoreOuterBarReach(OBR) including
the extensionof the OuterBar reach,andthe inshoreJetty Reachchannel(JRC), the anticipated
annualincidentaltake,by injury or mortality, of three (3) Kemp’s ridleys, three (3) green turtles,
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one (1) hawksbill,andfive (5) loggerheadturtles, is setpursuantto section7 (b) (4) andtheESA.
This take level representsa total anticipatedtake per fiscal or calendaryear for all channel
deepening,lengthening,and widening by hopperdredgeof the CorpusChristi Ship Channel
ImprovementProject. If the actual incidental take exceedsthis level, reinitiation of formal
consultationmustimmediatelyberequested.Theaboveannualtotalsarefor new work only. Any
takesduringmaintenancedredgingwill becountedagainsttheallowabletakefor the 1995 Gulf of
MexicomaintenancedredgingRBU (or the new RBU whenfinished).

Effect of the Take

NOAA Fisheriesbelievesthattheaforementionedlevelof anticipatedtakeis notlikely toappreciablyreduce
eitherthe survival or recoveryof hawksbill,Kemp’s ridley, green,or loggerheadseaturtlesin the wild by
reducingtheir reproduction,numbers,or distribution,evenif all incidentaltakesarefromthe samespecies.
In particular,NUAA Fisheriesdoesnot expectactivitiesassociatedwith the proposedaction, whenadded
to ongoingactivitiesaffectingthesespeciesin theactionareaandcumulativeeffects,to affectseaturtlesin
away thatmeasurablyorsignificantlyreducesthe numberof animalsbornin aparticularyear(i.e., aspecific
age-class),the reproductivesuccessof adult seaturtles, or the numberof young seaturtles that annually
recruit into the adult breedingpopulation.

Reasonableand Prudent Measures

Regulations(50 CFR402.02)implementingsection7 of theESAdefinereasonableandprudentmeasures
as actionstheDirectorbelievesnecessaryor appropriateto minimizetheimpacts,i.e., amountorextent,of
incidental take. The reasonableand prudentmeasuresthat NUAA Fisheriesbelieves are necessaryto
minimizetheimpactsof hopperdredgingin theGulf of Mexicohavebeendiscussedwith theCUE,andhave
largely beenincorporatedin CUE regulatoryprojectsandCUE civil worksprojectsthroughouttheGulf of
Mexico(Mobile District projectsexcepted)andSouthAtlantic for almostadecade.Thesemeasuresinclude
useof temporaldredgingwindows,intakeand overflow screening,useof seaturtle deflector dragheads,
observerandreportingrequirements,andseaturtlerelocation/abundancetrawling. Thefollowing termsand
conditionsareestablishedto implementthesemeasures,andtodocumentincidentaltakes. Only incidental
takesthatoccurwhile thesemeasuresarein full implementationareauthorized. Theserestrictionsremain
valid until re-initiationandconclusionof anysubsequentsection7 consultation.

Terms and Conditions

In order to beexemptfrom the prohibitionsof section9 of theESA,the CUE mustcomply,andrequireany
oftheircontractorstocomply,with thefollowing termsandconditions,whichimplementthereasonableand
prudentmeasuresdescribedaboveandoutlinerequiredreportingandmonitoringrequirements.Theseterms
andconditionsarenondiscretionary.

1. Pipelineor hydraulicdredgesmustbe usedwheneverpossiblebetweenApril 1 andNovember30
in all CorpusChristi Ship ChannelImprovementProjectchannels,sincelethaltakesof loggerheads
havebeendocumentedusinghopperdredgesduringsummermonths. The annualsummaryreport,
discussedbelow,must give a completeexplanationof whyalternativedredgeswerenot usedfor
dredgingof channelsduring the April throughNovemberperiod.

2. Hopperdredgingin the entrancechannelJRC(the inshoresectionfrom the landwardend of the
InnerBasin to ½mile seawardof thesubmergedendof theAransasPassjetties)andthe OBR (the



nearshoresectionfrom½mile from the submergedendof the AransasPassjettiesto the seaward
end of the extensionchannel)shall be completed,wheneverpossible,betweenDecember1 and
March31, whenseaturtle abundanceis lowestthroughoutGulf coastalandinshorewaters.

3. One-hundredpercentobservercoverageof hopperdredgingoperationsby NOAA Fisheries-approved
observersis required. The CUE shall arrangefor NOAA Fisheries-approvedobserversaboard
hopperdredgesto monitor the hopper spoil, screening,and dragheadsfor sea turtles and their
remains, as appropriate. Observersshall be aboardhopperdredgeswheneversurface water
temperaturesare 12 degreesCelsiusor greater,andbetweenApril 1 andNovember30. Observer
reportsmustbe faxedto NUAA Fisheries’ SoutheastRegionalOffice (727-570-5517)within 24
hoursof anyseaturtle takeobserved.If no take is observedduringDecember,observercoverage
canbe terminateduntil watertemperaturereaches12 degreesCelsiusor until April 1.

4. The CUE shallmaintainclosecommunicationwith the SeaTurtle StrandingandSalvage
Network (STSSN)staterepresentative(contactinformationavailableat:
http://www.sefsc.noaa.gov/seaturtleSTSSN.jsp) andNUAA FisheriesGalvestonLaboratory
in orderto beadvisedof anyseaturtle strandingsin the projectareathat showpossiblesignsof
dragheadimpingement.This monitoringwill give the CUE anddredgeoperatorsanadditional
tool to knowif theyaretaking seaturtles,enablethem to betterevaluatethe effectivenessof the
onboardobserversandoperationsof thedragheaddeflectorandpre-deflector,andprovide
additionalinformationon seaturtle presence.This strandingdatawill be usedto augment
monitoringandfor informationpurposesonly. It will not countagainstthe incidentaltake. The
CUE will provideNUAA Fisheries’SoutheastRegionalOffice with quarterlyreports
summarizingbeachobserverreportsof strandedseaturtlesthatmayindicatedraghead
impingement.

5. Duringperiodsin whichhopperdredgesareoperatingandNOAA Fisheries-approvedobserversare
not required(i.e., whensurfacewatertemperaturesareless than 12 degreesCelsius,or between
December1 andMarch31), the CUE must:

a. Advise inspectors,operatorsandvesselcaptainsaboutthe prohibitionson taking, harming,or
harassingseaturtles,andthecivil penaltiesthat apply.

b. Instructthecaptainof thehopperdredgeto avoidanyturtlesencounteredwhile travelingbetween
thedredgesiteandoffshoredisposalarea,andto immediatelycontacttheCUEif seaturtlesareseen
in the vicinity.

c. Notify NUAA Fisheriesif seaturtles areobservedin the dredgingarea, to coordinatefurther
precautionsto avoidimpactsto turtles.

d. Notify NOAA Fisheriesimmediatelyif aseaturtle is takenby the dredge.

6. Whenseaturtle observersarerequiredon hopperdredges,in theareasandseasonsthatturtlesmay
be present,100%inflow screeningof dredgedmaterial is requiredwheneverpossible,and 100%
overflowscreeningis recommended.If conditionsprevent100%inflow screening,inflow screening
may be reducedgradually, as further detailed in the following paragraph,but 100% overflow
screeningisthenrequired.NOAA Fisheriesmustbeconsultedprior to theactionandanexplanation
mustbe includedin the dredgingreport.
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The hopper’sinflow screensshouldhave4-inch by 4-inch screening. If the CUE, in consultation
with observersandthe dragheadoperator,determinesthat the dragheadis cloggingandreducing
productionsubstantially,thescreensmaybe modifiedsubsequently:meshsize maybeincreasedto
6-inch by 6-inch, then9-inch by 9-inch,then 12-inch by 12-inchopenings. Cloggingshouldbe
greatlyreducedwith theseflexible options;however,furthercloggingmaycompelremovalof the
screeningaltogether,in whichcaseeffective100%overflowscreeningis mandatory.TheCUEshall
notify NOAA Fisheriesbeforehandif inflow screeningis going to be reducedor eliminated,and
providedetailsof how effectiveoverflow screeningwill be achieved.

NUAA Fisheriesagreesthattheseflexiblegraduatedscreeningoptionsarenecessary,sincetheneed
to constantlyclearthe inflow screenswill increasethe time it takesto completethe project and
therefore increase the exposureof sea turtles to the risk of impingementor entrainment.
Additionally, thereareincreasedrisks to seaturtlesin the watercolumn whenthe inflow is halted
to clearscreens,sincethis resultsin cloggedintakepipes that mayhaveto be removedfrom the
bottomto dischargetheclay.

7. Everyeffort mustbe madeto disengagedredgingpumpswhenthedragheadsarenot firmly on the
bottom to preventimpingementof sea turtlesrestingor feedingon the bottom, or in the water
column. This precautionis especiallyimportantduring the cleanupphaseof dredgingoperations
whenthe dragheadfrequentlycomesoff the bottomandcan suck in turtlesrestingin the shallow
depressionsbetweenthe high spotsthe dragheadis trimming off.

8. Therigid seaturtledeflectordragheador themodifieddeflectordragheadmustbeusedonall hopper
dredgesoperatingin the CorpusChristi Ship ChannelImprovementProject navigationchannels.
Otherstate-of-the-artdesignswill beconsideredfor approval,prior to implementation,by NUAA
Fisheriesif shownto be of equalor greatereffectivenessatexcludingseaturtles.

9. Reporting:ObserverreportsofincidentaltakemustbefaxedtoNUAA FisheriesSoutheastRegional
Office (727-570-5517)by onboardendangeredspeciesobserverswithin 24 hoursof anyobserved
seaturtle take. A preliminaryreportsummarizingtheresultsof the dredgingandanydocumented
sea turtle takesmustbe submittedto NOAA Fisherieswithin 30 working days of completionof
hopperdredging the entrancechannelJRC or UBR. Thereport shall contain information on project
location(specific channel/areadredged),start-upand completiondates,cubic yardsof material
dredged,problemsencountered,incidental takesand sightingsof protectedspecies,mitigative
actionstaken,screeningtype(inflow, overflow)utilized, daily watertemperatures,nameofdredge,
namesof endangeredspeciesobservers,percentobservercoverage,andanyotherinformationthe
CUE deemsrelevant.

An annualreport (basedon eithercalendaror fiscal year)mustbesubmittedto NUAA Fisheries
summarizinghopperdredging resultsand documentedincidental takes. Beachobserverdata
providedby the STSSNor the GalvestonLaboratoryon strandedseaturtles showingevidenceof
dragheadimpingementshouldbe includedseparatelyin the reachreportsand yearlyreports.

10. RelocationTrawlingandRelativeAbundanceTrawling: Relocationtrawlingandrelativeabundance
trawling in associationwith hopperdredging in the CorpusChristi Ship ChannelImprovement
Project navigation channels,conducted with NOAA Fisheries-approvedendangeredspecies
observers,shouldbeconsideredif: (a) takesaredocumentedearlyin theprojectduringa periodin
whichlargenumbersof seaturtlesmayoccur; (b) two or moreturtlesaretakenin a24-hourperiod;
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(c) four or more turtles are takenper fiscal yearof the project; (d) seawatertemperaturesare
unseasonablywarm; (e) largeamountsof seaturtlepreyspeciesarebeingcollectedin the inflow
screens;or (f) theauthorizedtakelimit foraparticularspeciesis closeto beingreached;(g) dredging
is necessaryoutsidetheDecember1 - March31 windowor whenunseasonablywarmtemperatures
existduringthewindow;(h) evidenceexistsindicatingprotectedseaturtle speciespresencemaybe
high; or (i) a combinationof factorsexists.

ThisOpinionauthorizestheunlimitednon-lethal,non-injurioustakeof seaturtlesin associationwith
assessmentorrelocationtrawlingdeemednecessaryby theCUE to assessor temporarilyreducethe
abundanceof thesespeciesprior to or duringhopperdredgingto reducethe possibility of lethal
hopperdredgeinteractions,subjectto the following conditions:

a. Trawl tow-timedurationsshallbe limited tonot longerthan30 minutes(doorsin - doors
out).

b. Turtlescapturedpursuantto assessmentandrelocationtrawling shallbe handledin a
mannerdesignedto ensuretheirsafetyandcomfort.

c. Capturedturtles shallbe kept moist, and, wheneverpossible,shaded,until they are
released.

d. Turtlesshallnot bekeptlongerthan 12 hourspriorto releaseandshallbereleasedas far
awayas practicablefrom thedredgesite.

e. All turtlesshallbe measuredprior torelease(standardcarapacemeasurementsincluding
body depthand total length),andweighedwhenit is possibleto do sosafely.

f. All other tagging,externalor internalsamplingprocedures(e.g., PIT tagging,blood
letting, skin tag sampling, laparoscopies,gastric lavages,mounting satellite or radio
transmitters,geneticsampling,etc.) for sea turtles are not permittedunderthis Opinion
unlessthe observerholdsa valid seaturtle researchpermit (pursuantto section10 of the
ESA, from the NOAA FisheriesOffice of ProtectedResources,Permits Division)
authorizingtheactivity, eitherasthe permit holder,oras a designatedagentof thepermit
holder.

g. Any endangeredspeciesinjured or killed during or as a consequenceof relocation
trawling shall counttoward the project’s incidental take quota. Minor skin abrasions
resultingfrom trawl captureareconsidered“non-injurious.”

NOAA Fisheriesanticipatesthatno morethanthree (3) Kemp’s ridleys,three (3)greenturtles,one
(1) hawksbill,andfive (5) loggerheadturtleswill betakenannually(lethalor non-lethal)as aresult
of this action (with the exceptionof relocationtrawling, for which only lethal takesand serious
injuries will becounted).Thereasonableandprudentmeasures,with their implementingtermsand
conditions,aredesignedto minimizethe impactof incidentaltakethat mightotherwiseresult from
theproposedaction. If duringthe courseof theactionthis level of incidentaltakeis exceeded,such
incidentaltakerepresentsnewinformationrequiringreinitiation of consultationandreviewof the
reasonableandprudentmeasuresprovided.TheCUE mustceasethepermittedactivity,immediately
requestinitiation of formal consultation,providean explanationof the causesof the taking, and
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review with NOAA Fisheriesthe needfor possiblemodification of the reasonableand prudent
measures.

ConservationRecommendations

Section7(a)(1) of theESAdirectsFederalagenciesto utilize their authorityto furtherthe purposes
of the ESA by carrying out conservationprogramsfor the benefitof endangeredand threatened
species.Conservationrecommendationsarediscretionaryagencyactivitiesto minimize or avoid
adverseeffectsof aproposedactionon listedspeciesor critical habitatto help implementrecovery
plansor to developinformation.

(I) Channel-specificstudiesshouldbecontinuedto identify theseasonalrelativeabundanceof
seaturtles within the Gulf channels. The dredgingwindow and the associatedobserver
requirementslistedabovemaybeadjusted(afterconsultationandauthorizationby NOAA
Fisheries)on a channelspecific basis,if (1) the CUE can provide sufficient scientific
evidencethatturtles arenot presentor that levelsof abundanceareextremelylow during
othermonthsof the year, or (2) theCUE can identify seawatertemperatureregimesthat
ensurelow abundanceof seaturtles in coastalwater, andcan monitorwatertemperatures
in a real-timemanner.

(2) The GalvestonDistrict shouldcontinueto supplementthe efforts of the SouthAtlantic
DivisionandWaterwaysExperimentStationtodeveloppossiblemodificationsto existing
dredgeswhich mightreduceor eliminatethetakeof seaturtles,aswell asdevelopmethods
to minimize seaturtle takeduring “cleanup”operationswhenthedragheadmaintainsonly
intermittentcontactwith the bottom. Somemethod that level the “peaksand valleys”
createdby dredgingwouldreducetheamountof timedragheadsareoff thebottom. Valid,
replicablestudiestoestimatetheeffectivenessof the rigid dragheaddeflectorandmodified
dragheaddeflector should be conductedin concert with dredging activities using the
deflector. NUAA Fisheriesshouldbe consultedregardingthe developmentof aprotocol
for dragheadevaluationtest.Thisconservationrecommendation,anticipatingthenecessity
of testingthe effectivenessof newdragheaddesignsundercarefullymonitoredconditions
in channelswheresea turtlesare present,was listed in prior consultationsconductedon
channeldredgingalongthe Atlantic coastandchannelmaintenancedredgingin the New
Orleansand GalvestonDistricts. If the CUE can provide evidencethat an engineering
solution, suchas the modified seaturtle deflectingdraghead,is significantly effectiveat
excluding sea turtles from hopper dredgeentrainment,such informationmay also be
consideredin extendingthe dredgingwindow

(3) NOAA FisheriesrecommendsthattheGalvestonDistrict requirethatby theendof 2003all
dragheadson hopperdredgescontractedby the CUE fordredgingprojectsin theGalveston
District be outfitted with waterports located in the top of the dragheadsor someother
effectivemethod to help preventthe dragheadsfrom becomingpluggedwith sediments.
When thedragheadsbecomepluggedwith sediments,thedragheadsareoftenraisedoff the
bottom(by thedredgeoperator)with thesuctionpumpson, in orderto takein enoughwater
to helpclearclogsin thedragarmpipeline. This increasesthe likelihood thatseaturtles in
the vicinity of the dragheadwill be takenby the dredge. Waterports locatedin the top of
the dragheadsmayrelievethe necessityof raisingthe dragheadoff the bottomto perform
such an action,andreducethe likelihood of incidentaltakeof sea turtles.
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Reinitiation of Consultation

This concludesformalconsultationon the CorpusChristi ShipChannelImprovementProject. As
provided in 50 CFR 402.16,reinitiation of formal consultationis requiredwherediscretionary
Federalagencyinvolvementor controlover theaction hasbeenretained(or is authorizedby law)
andif(l) the amountor extentof taking specifiedin the incidentaltakestatementis exceeded,(2)
new informationrevealseffectsof theactionthat mayaffect listedspeciesor critical habitat(when
designated)in a manneror to an extentnot previouslyconsidered,(3) the identified action is
subsequentlymodifiedin amannerthatcausesaneffect to listedspeciesor critical habitatthat was
not consideredin thebiological opinion,or (4) anew speciesis listedor critical habitatdesignated
thatmaybeaffectedby the identifiedaction. In instanceswherethe amountorextentof incidental
takeis exceeded,the COEmust immediatelyrequestreinitiation of formal consultation.
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Appendix. Summaryof Takesby HopperDredgesin the COEGalvestonDistrict sincethe 1995 RBO.

TABLE 1

MAINTENANCE DREDGINGTURTLE TAKES BY FISCAL YEAR

DateTaken Kemp’s ridley Loggerhead Green Hawksbill

FiscalYear 1995

Feb 19, 1995 1

Feb 22, 1995 1

Feb 26, 1995 1

AugS, 1995 1

Aug31, 1995 1
Sep4, 1995 1

Sep 16, 1995 1

TOTALFY95 4 1 2 0

Fiscal Year 1996
Oct9, 1995

Jun 28, 1996

Jul 11, 1996
Jul 13, 1996
Jul22, 1996

TOTAL FY 96 0

1
1
1
1
1

5 0 0

Fiscal Year 1997

0 0

Oct 13, 1996

Mar 26, 1997

Apr29, 1997
Jun 13, 1997

TOTAL FY 97

I
I

2

1

2

Fiscal Year 1998

TOTAL FY 98 f 0 0 0 0

—1—



FiscalYear 1999

Oct 29, 1998 1

Feb 18, 1999 1
Mar2, 1999 1
Jun 18, 1999 1

Jun19, 1999 1
Jun 30, 1999 1

TOTALFY99 0 4 2 0

FiscalYear2001

TOTALFY 01 0 I 0 J 0 0

FiscalYear 2002

0

1

1

Mar 18, 2002

Mar 19, 2002

Mar 20, 2002

Aug 11, 2002

TOTAL FY 02

1
2

1

4 0

TOTAL 6 15 8 0



TABLE 2

NEW-WORKDREDGINGTURTLE TAKES BY FISCAL YEAR

DateTaken Kemp’sridley Loggerhead Green Hawksbill

TURTLETAKESBY PROJECT

Date Taken Kemp’s ridley Loggerhead Green Hawksbill

Brazos IslandHarbor

Feb 19, 1995 1

Feb 22, 1995 1
Feb 26, 1995 1

Apr 29, 1997 1

Jun 13, 1997 1

Feb 18, 1999 1

Mar2, 1999 1

Mar 18, 2002 1

Mar 19, 2002 1

TOTAL 2 1 6 0

Corpus Christi Ship Channel

Sep 16, 1995 1

Jun 18, 1999 1
Jun 19, 1999 1

Jun30, 1999 1

TOTAL 0 4 0 0

TABLE 3
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TABLE 3

TURTLE TAKES BY PROJECT

DateTaken Kemp’s ridley Loggerhead Green Hawksbill

Freeport Harbor

Oct9, 1995 1

Jun 28, 1996 1

Jul 11, 1996 1

Jul 13, 1996 1
Jul 22, 1996 1
Oct29, 1998 1
Aug 10, 2000 1

Aug 15,2000 1

TOTAL 0 8 0 0

Galveston F

Aug 15, 1995
Aug 31, 1995

Sep 4, 1995

Jan4, 1999
Sep 29, 1999

TOTAL

arbor and Channel /Houston-Galve~

1

1

1

1

tonNavigationCh~innels

1

14 0 0

Mata~)rda Shin Chann~1

Oct 13, 1996

TOTAL 0

1

1 0 0

Sabine— NechesWater~av

0 0

Mar 26, 1997

Aug 11, 2002

TOTAL

I

1

1

PortMansfieldChanne1
Mar 19, 2002 1
Mar 20,2002 1

TOTAL 0 0 2 0
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SECTION 3:

CULTURAL RESOURCES COORDINATION



March 31, 2000

Environmental Branch

James E. Bruseth,Ph.D.
Deputy StateHistoric

PreservationOfficer
TexasHistorical Commission
P.O. Box 12276
Austin,Texas 78711

Dear Dr. Bruseth:

The Galveston District, Corps of Engineers, and the Portof Corpus Christi Au-
thority are currently conducting a feasibility study for proposed improvements to the
Corpus Christi Ship Channel (CCSC) and the La Quinta Ship Channel (LQSC) and
Turning Basin in Nueces and San Patricio Counties, Texas. With this letter,we would
like to coordinate a draft scope of work for marine remote-sensing survey of submerged
lands in Corpus Christi Bay and the Gulf of Mexico which may be affected by the project
(Enclosure 1). Upland areas and open-bay placement areas which may be affected by
the improvements are not fully identified at this time. They will be coordinated with your
office at a later date.

This marine historic properties investigation is designed to cover impacts from
the largest alternatives under study. For the CCSC, the ‘argest afternative involves
deepening the existing 40 mile-long channel from an authorized depth of 45 ft to 52 ft
from the Corpus Christi Outer Bar channel to the Viola Turning Basin, and widening and
deepening a 10-mile segment between the La Quinta Junction and Beacon 82 from the
existing 400 ft to 550 feet. Placement areas for this construction have not yet been
determined. For the LQSC, the largest a’ternative involves deepening the existing
channel and turning basin from the currently authorized 45 ft to 50 ft and construction of
a 1.4 mile 50-foot channel extension and new turning basin. The existing La Quinta
placement area would be enlarged to contain material from channel and turning basin
construction. The proposed alignments and survey areas are identified on the enclosed
map (Enclosure 2).

A significant amount of archival research and marine remote-sensingsurvey
have beenconducted in the general project area in conjunction with our maintenance
dredgingprogram. All of this work was coordinated with your office and copies of the
reportswere furnished at that time. A Ust of the reportsis provided in the reference
sectionof the Scope of Work.



-2-

Four remote-sensing investigations (Hoyt, 1990; Hoyt and Schmidt, 1995; James
and Pearson, 1991; Pearson and Simmons, 1995) have thoroughly investigated the
jetty channel and, therefore, no additional survey from station -30+00 to +60+00 is
recommended in conjunction with the proposed improvements. These surveys have
documented the location of two shipwrecks adjacent to the south jetty. The remains of
the Utina (41 NU264), a wooden-hulled freighter constructed in 1920 by the Emergency
Fleet Corporation, lie perpendicular to the channel at the eastern tip of the south jetty
near Corps station 65+50. The results of archival research and mapping of the vessel’s
remains reported in Hoyt and Schmidt (1995) indicate that the wreck is not eligible for
the National Register because of its extremely poor preservation. We concur with the
report’s recommendation and propose no further work in conjunction with the proposed
project.

The remains of the SS Mary (41 NU252, a shallow-draft sidewheel steamer built
by the Morgan Steamship Line in 1866) lie on the plateau between the south jetty and
the channel, extending down the channel’s south slope near station +34+00. Based on
extensive previous research and mapping (Hoyt, 1990; Pearson and Simmons 1995),
the wreck has been determined eligib’e for National Register and listed as a State
Archeological Landmark. In a letter dated June 7, 1994, your office accepted work
done to date as data recovery for the on-going maintenance dredging of the jetty chan-
nel, but recommended avoidance of further impacts. In addition,your office asked that
consultation be reopened should the Maiybe threatened by channel widening or deep-
ening. The currently proposed project to deepen the chann& through this (each has
the potential to adversely affect the Man/s remains when deeper channel sbpes slump
to achieve equilibrium. However, inasmuch as the actual extent of impacts cannot be
determined at this time, we recommend that consultation on the Mary be deiayed unti’
project dimensions are finalized in a recommended plan.

Historical/archival research has also documented the potential for additional
significant historic shipwrecks ~nthe Corpus Christi Bay area. The most significant of
these are the Mexican war-era Dayton (a riverboat steamer bufit in 1835) and three Civil
War-era shipwrecks (the sloop Hanna, the schooner Elma, and the steamer A.Bee).
Because potentially significant shipwrecks could be impacted by the proposed improve-
ments, the remote-sensing surveys have been designed to cover all new impact areas
that have not been covered by prior investigations. The previous surveys covered the
outer bar channel, the jetty channel, portions of the LQSC from station +55+00 to
+130+00 and the CCSC from station 270+00 through 755+00. With the exception of
the jetty channel, these surveys covered the authorized bottom width and the adjacent
lower slopes of the channels, only. The upper channel slopes and top-of-cut were not
surveyed. Therefore, we propose to survey a narrow impact zone on the upper slope
and top-of-cut in CCSC and LQSC project areas where only deepening is proposed.
For the channel segment across Corpus Christi Bay where both deepening and widen-
ing are proposed, we designed the survey area to account for all areas impacted by the



TEXAS
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COMMISSION

TheStateAgencyfor Historic Preservation

GEORGEW. BUSH, GOVERNOR

JOHNL NAU, III, CHAIRMAN

F. LAWERENCE OAKS, EXECUI1VE DIRECTOR

Ms CarolynMurphy
Chief, Environmental Branch
[iS Army CorpsofEngineers
P.O. Box 1229
Galveston,TX 77553-1229

April 5, 2000

Re: Project review under Section 106 of the National Historic PreservationAct of 1966 andthe
AntiqLlities Codeof Texas
ProposedScopeof Work, MarineRemote-SensingSurveyfor HistoricProperties,CorpusChristi
Ship Channel Improvements and La Quinta Channel Improvements andExtension, Corpus
Christi Bay, TX, NuecesandAransasCounties.
COE-VD 4

Dear Ms Murphy:

Thankyou for your correspondencedescribingthe abovereferencedproject. This letterservesas
commenton the proposed federal undertakingfrom theStateHistoric PreservationOfficer, the
ExecutiveDirectorof the TexasHistorical Commission. As the stateagencyresponsiblefor
administeringthe AntiquitiesCodeofTexas, thesecommentsalsoprovide recommendationson
compliance with stateantiquitieslawsandregulations.

The review staff, led by State Marine Archeologist Steve Hoyt, hascompleted its review. The
proposed Scope of Work for the project is adequate to address concerns about submerged
archaeologicalresourceswithin the project area. The only suggestionwe might provide is to add a
digital recordingfathometerto the minimumremote-sensingequipmentsuite. Bathymetricdata
colTelatedto magneticdatahelps to evaiualethe latter through assessmentof sensor-to-source
distance.

We look forwardto furtherconsultationwith your office andhopeto maintainapartnershipthat will
fostereffectivehistoric preservation.Thankyou for your cooperationin this federalandstatereview
process, andforyour effortsto preservetheirreplaceableheritageof Texas. If you have any
questionsconcerningour review or if we can be of further assistance,pleasecontact SteveHoyt
at (512) 463-7188.

S.

for
F. LawerenceOaks,StateHistoric PreservationOfficer

P.O BOX 12276 . AUSTIN, TX 78711-2276 512/463-6100 FAX 512/475-4872 TDD 1-800/7352989
www. thc.state. tx. us



May 9, 2001

Environmental Section

James E. Bruseth, Ph.D.
Deputy State Historic

Preservation Officer
Texas Historical Commission
P.O. Box 12276
Austin, Texas 78711

Dear Dr. Bruseth:

The Galveston District, Corps of Engineers, and the Port of Corpus Christi
Authority are currently conducting a feasibility study for proposed improvements to the
Corpus Christi Ship Channel (CCSC) and the La Quinta Ship Channel (LQSC) and
Turning Basin in Nueces and San Patricio Counties, Texas. A marine remote-sensing
survey of submerged lands and close-order survey of potentially significant anomalies
which may be affected by the project have been completed. Draft letter reports
describing the results of these surveys are provided as Enclosures 1 and 2. We would
like to coordinate a scope of work for additional survey and diver assessments at this
time. The results of the proposed investigations will be incorporated into one
comprehensive report which includes all the marine survey and assessment
investigations conducted in conjunction with this feasibility study.

Eight open-water areas in Corpus Christi Bay and the Gulf of Mexico have been
proposed for the beneficial use of dredged material in conjunction with this project
(Enclosure 3). The scope of work provides for remote-sensing survey of six beneficial
use (BU) areas (sites CQ, I, P, Pt, R and 5) in proximity to McGloin’s Bluff and
Ingleside, an area which historical research has identified as having high potential for
the occurrence of significant historic shipwrecks. The most significant of these are the
Mexican War-era Dayton (a riverboat steamer built in 1835) and three Civil War-era
shipwrecks (the sloop Hanna, the schooner Elma, and the steamer A. Bee). No survey
is proposed for two BU sites — site GH and site MN. Eighty percent of site GH was
surveyed during the initial marine survey of areas proposed for navigation
improvements (see Enclosure 1). Because no potentially significant anomalies were
recorded by this survey and the Texas Historical Commission’s (THC) shipwreck
database contained no indication of a wreck in the area, no survey is proposed in the
remaining 20%. Site MN is located 6,500 ft offshore south of the south jetty. It



consists of a 2,050 ft x 15,850 ft area running parallel to the shoreline in 30+ feet of
water. A hopper dredge will deposit dredged material in various locations within this
larger area in an effort to restore sediment to the littoral drift and encourage sand
replenishment of nearby beaches. In verbal coordination of this site and disposal
methods, the State Marine Archeologist determined that no survey would be necessary
because of the low potential for wrecks in the area.

The scope of work proposes diver assessments of nine anomalies determined to
possess signatures similar to those of historic shipwrecks by the close-order survey
reported in Enclosure 2. The letter report identifies 12 such anomalies in the affected
area of proposed channel improvements. Two of these (M 12 and M13) are associated
with M38. Investigation of M38, the most promising of the three anomalies, will
constitute investigation of all three. No further field investigation of M2, the anomaly
formerly identified as the Utina, is proposed. Two previous diver assessments have
retrieved sufficient information to determine that the remains of this wreck are extremely
fragmentary and unlikely to yield significant historical data. Discovery of another wreck
on the south side of the jetty outside the area of potential effects, reported in Enclosure
2, has cast doubt on the previous identification of this wreck as the Utina. For this
reason, limited local historical research and informant interviews are proposed in an
effort to better identify the M2 remains.

We request your review and comment on the draft Scope of Work. Further
consultation will be initiated as the results of these investigations are received and
project planning proceeds. If you have any questions, please contact Ms. Janelle
Stokes at 4091766-3039.

Sincerely,

Carolyn Murphy
Chief, Environmental Section

Enclosures

CF w/o ends:
CESWG-PE-P, Mr. Heinly
CESWG-PE-E, Ms. Stokes
CESWG-PE-E, Mr. Roberts



CF with ends:

Mr. Bob Gearhart
PBS&J
206 Wild Basin Road, Suite 300
Austin, TX 78746-3343
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10/10/01

Port ofCorpusChristi
ChannelImprovementProject

Public Involvement

The Port ofCorpusChristi (Port) initiated,a pro-activepublicoutreachprogramto ensure
that thepublic, resourceagencies,industry,localgovernment,andotherinterestedparties
wereinformedabouttheprojectandthatanyconcernswereidentifiedandaddressed.

ThePort andthe CoastalBend Bays& EstuariesProgram(CBBEP).workedtogetheron
the issueof beneficialusesof dredgedmaterials.TheCBBEP’sworkplan hadidentified
the needfor public involvement and commenton potential beneficialusesof dredged
materials.The Port contractedwith CBBEP during 2000 to conductpublic outreachon
this issue, combining it with the Port’s public outreachprogram for the Channel
ImprovementProject.As a result, therewasextensivepubliô outreachon this particular
topic throughoutthe CBBEP programarea. In theseresulting meetings,the public in
areasnot directly affectedby the ChannelImprovementProject,suchasRockportand
Kingsviile, werebriefedon projectplans.

The public outreachprogramincludednewsletters,public meetings,specialinterestgroup
meetings,andotheroutreach.Summariesofeachoftheseareoutlinedbelow.

Newsletters
A seriesof newsletterswas sentto individuals andorganizationsthroughouttheCorpus
Christi Bay area, including local residentsandbusinesses,port industries,community
groups,city andcountyofficials, and peoplewho previously attendedmeetingson this
project. The mailing list was expandedin 2000 to include individuals throughoutthe
CBBEParea.Copiesof all thenewslettersarecontainedin AppendixA-i.

The first newsletterwasmailedin July 1998. This newsletterdiscussedthe elementsand
benefitsof the proposedprojectand outlined issuesalreadyidentified for the feasibility
study investigation.It alsogaveabackgroundandtimeline for theprojectandannounced
the first public meeting.

The secondnewsletterwas mailed in August 1999. It identified initial alternativesto be
evaluated,outlinedtheprojectelements,andgaveabriefhistoryof the project.

In May 2000,a third newsletterwasmailedto approximately1,100people.It gaveabrief
project background and discussedthe proposed improvement alternatives, selected

project studies, and the potential for beneficial uses of dredged materials. It also
announcedtwo public meetingsscheduledin May 2000.

The fourth newsletter, mailed in November 2000 to approximately 1,300 people,
announcedthe public meeting in December2000 and gave a detailed update of the
project’sprogress.It discussedthemorerefined projectimprovementalternativesandthe
resultsof severalproject studies. It also listed the beneficial use ideas that had been
submittedby the public to date.

The April 2001 newsletterwas mailed to approximately1,300peopleandannouncedthe
Corp’s recommendedplan andthe proposedDredgedMaterial Management/Beneficial
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Uses (DMMIBU) plan. It gave an updateon severalproject studiesand announceda
public meetingscheduledfor April 2001.

The Port alsopublishesa quarterlynewsletter,ChannelsInternational, whichservesasa
means to update the public, port-related industries, and other businesseson various
activities at the Port. Several articles have been written in Channels International
regardingthis project. The most recent, published in the fall of 2001, is included in
AppendixA- 1.

Additional newsletterswill beproducedasneededthroughoutthe life of this projectto
ensurecontinuing,pro-activepublic outreach.

Public Meetings
Numerouspublic meetingshavebeenheld to updatethe public on the project as it has
progressed and to solicit their input. To announce each meeting; newspaper
advertisementswereplacedin local newspapersand pressreleasesweresent to various
media. Attendeeswere encouragedto commentat the meetingsand to submit written
comments.

March30, 1994
During the reconnaissancephaseof this study, the U.S. Army Corpus of Engineers
(Corps) held a public workshop in CorpusChristi to describethe reconnaissancestudy
and to solicit public input on the proposedproject. A letter from the U.S. Fish and
Wildlife Serviceregardingthis meetingis includedin AppendixA-2.

July 15, 1998
The first meetingwasheld in CorpusChristi. Approximately 130 peopleattended.The
presentationincluded information on the history of the channel,trends in the shipping
industry, specificsof thewidening,deepening,andextensionelementsof the project, an
outlineof the federalprojectauthorizationprocess,andan overviewof issueswhich had
alreadybeenidentified for inclusion in the feasibility study. The meetingalso gavethe
public theopportunity to give input on what issuesshouldbe addressedin thefeasibility
study.

This meetingwas announcedin anewsletterthatwasmailed in July 1998 andin notices
publishedin severallocal newspapers.CoastalBendBaysFoundationmemberswere also
notified by letter by their organization.Newspaperarticlesappearedin the CorpusChristi
Caller Times on July 26, the Port Aransas South Jetty on July 9, the AransasPass
Progresson July 15, and the CoastalBend Sun on July 11. A summaryof this meeting
andthenewspaperarticlesare includedin AppendixA-2.

August 19, 1999
This meeting was heldat the Omni Bayfront Hotel in CorpusChristi. The meetingwas
sponsoredby the Port and the U.S. Army Corpsof Engineers(Corps)andservedas the
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required Public Scoping Meeting as part of the Feasibility Study. The presentation
includedinformationon thehistory of thechannel,specificsof thewidening,deepening,
andextensionelementsof theproject,theoutlineof thefederalauthorizationprocess,the
17 alternativesproposedto be studied, the elementsand final determinationof the
reconnaissancestudy, and the various studies included in the feasibility study. The
meeting also gave the public the opportunity to present views, opinions, and
recommendationsto the Port and Corps concerning the project. This meeting was
announcedto over750 individuals,agencies,organizations,andnewsmedia.A summary
ofthis meetingis includedin AppendixA-2.

May 15, 2000
This meeting was held at the ConradBlucher Institute at Texas A&M University -

Corpus Christi. Approximately 30 people attended. The presentation included
informationon the existingsystem,the proposedimprovements,an outline ofthe federal
project authorizationprocess,and examplesof beneficialusesof dredgedmaterial.The
public wasencouragedto commenton possiblebeneficial usesof dredgedmaterial that
would resultfrom theproject.

This meetingwasannouncedin a newsletterthat wasmailed in May 2000andin several
local newspapers,including the CorpusChristi Caller Times on May 11 and 15, the
PortlandNews on May 4 and 11, the InglesideIndex on May 11, the AransasPass
ProgressonMay 10, andtheCoastalBend Sunon May 11. A summaryofthis meetingis
includedin AppendixA-2.

May 17, 2000
This meetingwasheld in InglesideOn The Bay. Thirty-six peopleattendedthis meeting.
The presentation included information on the existing system, the proposed
improvements,an outline of the federal project authorizationprocess,and examplesof
beneficialusesof dredgedmaterial.The public wasencouragedto commenton possible
beneficialusesof dredgedmaterialthatwould result from the project.

This meetingwasannouncedin a newsletterthat wasmailed in May 2000and in several
local newspapers,including the Corpus Christi Caller Times on May 11 and 15, the
Portland News on May 4 and 11, the Ingleside Index on May 11, the AransasPass
Progresson May 10, andtheCoastalBendSunon May 11. A summaryof this meetingis
includedin AppendixA-2.

September15, 2000
This meetingwas heldat the Universityof TexasMarine SciencesInstitute (UT-MSI) in
Port Aransas. Twenty-one people attended this meeting. The presentationincluded
information on the existing system,the proposedimprovements,an outline of the federal
project authorizationprocess,andexamplesof beneficial usesof dredgedmaterial.This
meeting was directed toward the scientific community, and they were encouragedto
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commenton possiblebeneficial usesof dredgedmaterial that would result from the
project.

This meetingwasannouncedin thePort AransasSouthJettyon September14, andflyers
weresentto UT-MSI for postingaroundcampus.A summaryofthis meetingis included
in Appendix A-2.

October10, 2000
This meetingwas held at the Kingsville Chamberof Commercein Kingsville. Two
people attendedthis meeting.The presentationincluded information on the existing
system, the proposedimprovements,an outline of the federal project authorization
process,andexamplesofbeneficialusesof dredgedmaterial.Attendeeswereencouraged
to commenton possiblebeneficialusesofdredgedmaterialwithin theCoastalBendBays
& EstuariesProgramarea.

This meetingwas announcedin the Kingsville Recordon October4 and 8, and flyers
werepostedin variousplacedaroundKingsville, including the campusof TexasA&M
University - Kingsville, the KlebergCountyCourthouse,andtheKingsville Chamberof
Commerce.A summaryofthis meetingis includedin AppendixA-2.

October11, 2000
This meetingwas held in theRockportCommunityBuilding in Rockport.Threepeople
attendedthis meeting.Thepresentationincludedinformationon the existingsystem,the
proposedimprovements,an outline of the federal project authorizationprocess,and
examplesof beneficialusesofdredgedmaterial.Attendeeswereencouragedto comment
on possiblebeneficialusesofdredgedmaterialwithin theCoastalBendBays& Estuaries
Programarea.

This meetingwasannouncedin theRockportPilot on October4 and7, the AransasPass
Progresson October4 and 5, and the InglesideIndex on October4 and 5. Flyers were
mailedto severallocal businessesandindividualsfor posting.A summaryofthis meeting
is includedin AppendixA-2.

December6, 2000
This meeting was held in CorpusChristi at the SolomonP. Ortiz InternationalCenter.
Thirty-six people attended this meeting. The presentationincluded a comprehensive
project overview,a report on hydrodynamicand salinity modeling,and options for the
Dredged Material Management/BeneficialUses (DMIvI!BU) plan. The public was
encouragedto commenton theDMMIBU plan.

This meetingwasannouncedin a newsletterthat wasmailed in November2000 andin
several local newspapers,including the Rockport Herald on November30, the Flour
Bluff Sunon December2, the CoastalBend Sunon November25 andDecember2, and
the CorpusChristi Caller Times on November22, December3, 4, and 5. At least two
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local televisionstationsreportedon the meetingduring their regular 10:00 PM news.A
summaryofthis meetingis includedin AppendixA-2.

April 25, 2001
This meetingwasheld in CorpusChristi at the SolomonP. Ortiz InternationalCenter.
Forty-five people attended this meeting. The presentation included the plan
recommendedby the U.S. Army Corps of Engineers and the Dredged Material
Management/BeneficialUses (DMM/BU) plan.The public wasencouragedto comment
on theseplans.

This meetingwas announcedin a newsletterthat was mailed in April, in the Corpus
Christi CallerTimes on April 22, the Flour Bluff Sunon April 14, andtheCoastalBend
Sun on April 14. Newspaperarticlesappearedin the CorpusChristi Caller Times on
April 24 andApril 27 and in the CoastalBend Sunon April 28. At leastone television
stationreportedon themeetingduring their regular 10:00 PM news.A summaryof this
meetingandthenewspaperarticlesareincludedin AppendixA-2.

FutureMeetings
As requiredin theNEPA process,a public meetingwill beheldfollowing thecompletion
of thedraft EnvironmentalImpactStatement.Additional public meetingsor small group
meetingswill be held if the level of interestsodictatesor if interestedpartiessorequest.

Examplesof the noticesadvertisingthe meetings,someof the newspaperstories,and
commentformsareincludedin AppendixA-2.

SpecialInterestGroupMeetings
In addition to the generalpublic meetings,many meetingshavebeenheld with special
interestgroups.Examplesofthesemeetingsare describedbelow,andselectedsummaries
areincludedin AppendixA-3.

La QuintaTradeGatewayProject
Several meetingshave been held on the La Quinta TradeGateway project. These
meetings addressedthat project, as well as the Channel ImprovementProject, and
resultedin the beneficialuseideaof an uplanddredgedmaterialplacementareasite that
would be usedas a berm separatingthe La Quinta TradeGatewayproperty from the
NorthShoreCountryClub.

A meeting,held on January7, 1999,briefedSan PatricioCountyJudgeJosephineMiller
andTexasStateRepresentativeJudyHawley on theproject.

Anothermeeting,heldon May 26, 1999, wasa specialmeetingof theCommissionersof
the Port of CorpusChristi. The public was invited to attendand speakaboutthe project.
Theannouncementofthis meetingis includedin AppendixA-3.
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San PatricioCounty
The Port staff met with county officials at their County Commissionersmeetingon
October6, 1997,to discussvariousprojectsat thePort including thedeepeningproject.

CoastalCoordinationCouncil
The Port madea presentationto the CoastalCoordinationCouncil (CCC) on May 13,
1998, to inform the groupofthe statusof theproject.A letter transmittedfrom theCCC
regardingthis meetingis includedin AppendixA-3.

CorpusChristi Bay NationalEstuaryProgram
The Port made a presentationto the Corpus Christi Bay National EstuaryProgram
(CCBNEP) at theirannual Bay Summit on April 27, 1998, to inform the group of the
statusof theproject. A summaryofthepresentationis includedin AppendixA-3.

CorpusChristi BeachAssociation
The Port was invited to attend the April 20, 2000, meeting and discussthe project.
Approximately25 peopleattendedthe meeting.The presentationincludeda description
of theeffort to authorizeamajor navigationfeature,the goalsof thePort in this project,
and the beneficial uses opportunitiesassociatedwith the project. The audiencewas
encouragedto askquestionsand makecommentsabouttheproject. A summaryof this
meetingis includedin AppendixA-3.

GulfofMexico FisheryManagementCouncil
The Port was invited to attend the September19, 2000, Texas Habitat Protection
Advisory Panel meeting. Approximately 11 people attended the meeting. The
presentationincludedinformationon theexisting system,theproposedimprovements,an
outline of the federal project authorizationprocess,and examplesof beneficial usesof
dredgedmaterial.Attendeeswereencouragedto commenton possiblebeneficialusesof
dredgedmaterialthat would resultfrom the project.

CoastalBend GuidesAssociation
The Port was invited to attendthe October 3, 2000, meeting and discussthe project.
Eighteen people attendedthe meeting. The presentationincluded information on the
existing system, the proposed improvements, an outline of the federal project
authorizationprocess,and examplesof beneficial usesof dredgedmaterial. Attendees
were encouragedto commenton possiblebeneficialusesof dredgedmaterial that would
result from theproject.

The Port was invited to return for a secondmeetingon February6, 2001, to updatethe
group on the project. Twenty-nine people attendedthe meeting. The presentation
includeda summaryof the statusof the project andvariousstudies,providing detail on
thosestudies relatedto dredgedmaterialsmanagement.The draft DredgedMaterials
Management!Beneficial Uses (DMMJBU) plan was reviewedin detail. Attendeeswere
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encouragedto commenton the draft DMM/BU plan. Summariesof thesemeetingsare
includedin AppendixA-3.

CoastalBendBaysFoundation
The Port was invited to attend the January8, 2001, meetingand discussthe project.
Twenty-five people attendedthis meeting. The presentationincluded the project
alternatives, study results to date, and the draft Dredged Materials Management!
Beneficial Uses(DMM/BU) plan. Attendeeswere encouragedto commenton the draft
DMM/BU plan.A summaryofthis meetingis includedin AppendixA-3.

InglesidePointConservationCommission
The Port was invited to attendthe January23, 2001, meetingand discussthe project.
Approximately20 peopleattendedthis meeting.The presentationincludeda reviewof
the channel project, the project alternatives, and the draft Dredged Materials
Management/BeneficialUses(DMMIBU) plan. Attendeeswereencouragedto comment
on the draft DMMIBU plan.A summaryofthis meetingis includedin Appendix A-3.

Port Industries
The Port made a presentationto the Port Industries group on March 27, 2001. The
presentationincludedan updateoftheproject.

Naval StationIngleside
The Port staff met with the basecommanderand staff to discusstheprojecton October
16, 2001.

CommissionofthePort of CorpusChristi
A numberof presentationshavebeenmadeto thePort Commissionupdatingthemon this
project.A full presentationwaspresentedon April 10, 2001, that included background
information about the channel system, the studies that were underway, estimated
constructioncosts, and benefitsincluding economicprojectionsand transportationcost
savings.

CoastalBendEnvironmentalConference
The Port madea presentationat the 9th Annual CoastalBend EnvironmentalConference
on October26, 2001. The presentationincluded backgroundinformation about the
existing channelsystem,the proposedimprovements,the planningefforts undertakento
addressengineeringand environmentalstudies performed,and the proposedDredged
Materials Management/BeneficialUses (DMM/BU) Plan. The overview for this
presentationis includedin AppendixA-3.

Numerous other special interest group meetings have been held with various
organizationssuchas the Waterway Users(Fall 1999 and Spring 2001), Port Advisory
Council (January17, 2001 andMay 16, 2001),Port AransasRotaryClub (October1999),
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CorpusChristi DowntownRotaryClub (December1999),andtheCorpusChristi Chapter
oftheNationalAudubonSociety(May 2, 2001).

OtherOutreach
Variousother forms of outreachwere utilized during this project. They includedearly
regulatory agency coordination, Regulatory Agency Coordination Team (RACT)!
Workgroupmeetings,individualcontacts,a toll-free 800 number,Spanishvoice mailbox,
websiteposting,pressreleases,andcommentforms.

EarlyRegulatoryAgencyCoordination
The Port hostedseveralearlymeetingswith regulatoryagenciessuchasU.S. Fish and
Wildlife Service, National Marine Fisheries Service, Texas Natural Resource
ConservationCommission,TexasWaterDevelopmentBoard, TexasParksand Wildlife
Department,andTexasGeneralLandOffice. Thepurposeofthesemeetingswasto allow
regulatory agenciesto participate and provide guidance in project planning, to
recommendstudiesto evaluateenvironmentaleffects,and to assistin developmentof
beneficialusealternativesor mitigationplans.The first meetingwasheld in May 1998.A
summaryof thismeetingis includedin Appendix A-3.

RACT/Workgroupmeetings
Severaltechnicalgroupswereformedto assisttheprojectmanagersduringtheFeasibilit~’
Studyphaseoftheproject.TheRegulatoryAgencyCoordinationTeam(RACT) provides
guidanceandwisecounselon mattersrelating to theevaluationof environmentalimpacts
for this project.Membersof the RACT includethePort, U.S. Army Corpsof Engineers,
NationalMarineFisheriesServices,U.S. Fish andWildlife Services,U.S. Environmental
Protection Agency, Texas Parks and Wildlife Department,Texas Natural Resource
ConservationCommission, Texas Railroad Commission,Texas Water Development
Board,TexasDepartmentofTransportation,and TexasGeneralLandOffice.

The Workgroups include Shoreline Erosion, Cumulative Assessment,Mitigation,
HydrodynamicandSalinity Modeling, Waterand SedimentQuality (Contaminants),and
BeneficialUses.Eachworkgroup focuses on specificenvironmentalissuesof theproject.
Theyhavehelpeddefine the scopesof work for certainstudiesandhavereviewedstudy
results.Membersof theseworkgroupsinclude the samestateand federal regulatoryand
permittingagenciesas theRACT.

Thirty-eight meetingshavebeenheldwith the RACT and various workgroupsto date.
Summary minutes are kept of all RACT and Workgroup meetings and routinely
distributed to membersfor review andapproval. A table of Workgroup meetingsand
meeting dates is included in Appendix A-4.
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I Public Meeting Summary Report

A total of approximately130 peopleattendedthe public meeting, filling the
Council Chambersof the CorpusChristi City Hall. Among thoseattending
were:

JosephineMiller, San Patricio County Judge
Gordon Porter,San Patricio Commissioner
Kirt Emerick, Portland Councilman
Glen Martin, Port AransasMayor .~-‘ —~. - -~

Tommy Brooks,Port AransasCity Manager
ElizabethNesbit, CoastalCoordinationCouncil member

Bill Dodge,Port CommissionChairman
Bernard Paulsen,Port Commissioner
Ruben Bonilla, Port Commissioner

In
George~~u1a,Bob Bassand FrankGarcia,U.S. Army Corpsof Engineers

Also attendingwere representativeso~.7environmentalinterest groupsa1’~i
stateand federalnaturalresourceagencies. Media attendinginc1uded~KIII
and KZTV representatives.

PRESENTATION
JohnLaRue,Port Authority executivedirector, openedthe sessionnoting that
the proposedproject canbe viewed as having four componets. The first is a
bargeshelfwhch PCCA is alreadyw rking on. It will allow thebarges~oget
out of th~~i~ie1and will provide~muchsafer T~.?~tin the deep
part of the channel. The secondcomponentis widening the channelacross
CorpusChristi Bay which is also a safetyissuebecauseshipsare getting wider
and it is important to maintain a safedistancebetweenpassingvessels.The
third element is extensionof La Quinta Channelto servethe property
purchasedby PCCA in early 1998 (long known as the Tennecotract). The
fourth componentis to deepenthe entire channelsystem from 45’ to 50’ to
enhanceefficiency and maintain the region’s competitive position.

Mr. LaRuesaid that themeetingwasnot being held to meetany regulatory
requirement,rather that it wasa port authority effort to encouragepublic
involvement at the beginningof the planning process. He stressedthat it
would be a listening sessionfor the Port Authority and Corps representatives
present. He said the coming planningeffort will be a very open processand
that the July

15
th meetingwas the first part of that process.
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Mr. LaRuenoted that many of thosesigning in were from Ingleside-on-the-
Bay and had indicatedthey were presentto expresstheir concernaboutan
applicationby Mr. KennethBerry to theCorps of Engineersfor permits
regardingan island acrossLa Quinta Channelfrom Ingleside-on-the-Bay.
LaRueexplained that the Port Authority hasno regulatoryauthority
regardingMr. Berry’s applicationand hasno greaterrole than doesany other
memberof thepublic. Mr. Berry’s proposedproject is not in anyway a partof
the 50-Foot Project,nor doesit haveanythingdirectly to do with the existing
channel.

David Krams, P.E., projectengineer,and PaulCarangelo,project
environmentalcoordinator,presenteda project overview using a seriesof
slidesand graphicswhich are includedasan appendixto this report. They
provided information on the history of the channel,trends in the shipping
industry, specifics of the widening, deepeningand extensionelementsof the
50-FootProjectproposal,an outline of the federal projectauthorization
process,and an overview of issueswhich had alreadybeenidentified for
inclusion in the Feasibility Study and Environmental Impact Statement.

The public meetingwasheld to gatherpublic input on issuesthat should be
addressedin theFeasibility Study/EIS,and to hearopinions on which issues
maybe more important to the public.

Issuesand ideasraisedin commentsduring the public input sessioninclude
the following:

• Comprehensivechemical analysisof dredgematerial constituents.

• Open water material placementalternativesincluding containmentand
stabilization.

• Possiblecreationof bird nestingislandsat openwaterplacementsites.

• Future private or industrial useof dredgematerial placementsites,
particularly islands.

• Impactsof material placementon accessto oil and gaswells.

• Beneficial usesof dredgematerial.

• Wakesand other affects of increasedship traffic.
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• Use of interdisciplinary teamsin study of issues. Involvementand
participation of thoseconductingstudies. The weight and consideration
gi\~agencyinput.

• Public participationin the study process. Providing forums to deliver
information to interestedprivate citizens.

• Geographicalboundariesof the studyareaand risk assessments.

• Safetycriteria and levels in ship traffic evaluation. Comparisonsfor off- 7
shorelightering and other liquid cargodelivery systems.

• Traffic controls on ship andbargetraffic. Importanceand priority of
separatingbargeandship traffic.

• Potential increasesin storm surge.

• Shoreline erosion.

• Environmentaldamageto fishery resources,seagrassbeds,other habitats.

• Other ports with 50-foot channelsand their problems.

• The needto include the cost of the proposedLa Quinta Channelextension
in estimating cost benefit.

• A geologicalfault nearLa Quinta Channel.

• Aid-i4~~If’roject cost of mitigation.~projetts~

• Impactsof primary and secondarygrowth encouragedby the project.

• Industrialization of areaand conflict with residentialor natural areas.

• Procedures’~orhandling toxic wasteand hazardousmaterials.

• Current and future Liquid Natural Gascargoes.
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SuminazyofBeneficialUsesPublicForums
CorpusChristi Ship Channel- ChannelImprovementProject

Monday,May 15, 2000
TexasA&M University — CorpusChristi
BlucherInstitute

Attendeeswere:
• DanaCheney,JFK Group
• J.W.Howell, NuecesRiver

Authority
• BrookeSween-McGloin,

McGloin & Sween
• PatrickMcGloin, McGloin &

Sween
• Jim Shiner,Shiner,Moseley&

Associates
• RobertCorrigan,CoastalBend

Bays& EstuariesProgram
• Nolan Rhodes,Resident
• Bryan Davis,Parsons

Brinkerhoff
• Danny Garcia,CoastalRefining

& Marketing
• FrankGarcia,US Army Corpsof

Engineers

• JohnnyFrench,US Fish&
Wildlife Services

• PaulaSales,TexasDepartment

ofTransportation
• PatSuter,Resident
• BobWallace,CoastalBendBays

& EstuariesProgram
• ManuelFreytes,TexasGeneral

LandOffice

• Alan Mategoursky,Parsons

Brinkerhoff
• Ajmer Kular, Govind &

Associates
• Jim Bonner,CBI, TexasA&M

University, CorpusChristi
• FrankBrogan,Port ofCorpus

Christi Authority
• CommissionerGordonPorter,

SanPatricioCounty
• LeahOlivarri, Olivarri &

Associates
• Kelly Billington, Olivarri &

Associates
• David Krams,Portof Corpus

ChristiAuthority
• GregBrubeck,Port of Corpus

ChristiAuthority
• PaulCarangelo,PortofCorpus

Christi Authority
• Mary Perez,TexasDepartment

of Transportation
• PatVeteto,RVE Engineering
• Ray Allen, CoastalBendBays&

EstuariesProgram
• Jim Tolan,TexasParks&

Wildlife Department

Themeetingbeganat 6:00P.M. with PaulCarangelofrom thePort of CorpusChristi
Authority (Port)greetingattendeesandexpressinghis thanksfor theirattendance.Mr.
CarangelointroducedotherPortstaffGregBrubeck,FrankBrogan,andDavid Krams,
FrankGarciafrom theUS Army CorpsofEngineers,and SanPatricioCounty
Commissioner GordonPorter.

Mr.Carangeloreviewedtheagendafor theeveningandinformedtheaudiencethat the
Portand theCoastalBendBaysandEstuariesProgram(CBBEP)hadjoined forcesto
maketheidentificationofbeneficialusesa joint effort.

D:\My Documents\Projects\CCSC.CJP\PublicMeetings\1999BU Public Fonims\Summaries\Summaryof TAMUCC
Forum.doc



Summaryof BeneficialUsesPublicForums
CorpusChristi Ship Channel- ChannelImprovementProject

Mr. CarangeloaskedRayAllen of theCBBEP to speakbriefly on thejoint venture.Mr.
Allen saidthat theCBBEPandthePort hadthesameobjectiveandthat it wasonly
naturalfor themto join together.Thejoint effort projecthasa little bit largerscope,but it
will leadto anoutcomethat will be applicableto bothCBBEPandthePort.

Mr. CarangelothenaskedDavid Kramsto describetheexistingsystemand explainthe
proposedimprovements.Mr. Kramssaidmostpeoplein theaudiencehadaprettygood
ideaofthe currentsystemandsoreviewedthesystemvery quickly. TheEntrance
Channelis 47’ deepand700’ wide.The CorpusChristi Ship Channelis 45’ deepand
400’ wide. La QuintaChannelis 45’ deepand400’ wide, andtheCorpusChristi Inner
Harboris 45’ deep.

Mr. KramsalsonotedthattheproposedChannelImprovementProjectis aFederal
Project,with theU.S.Army CorpsofEngineers(Corps)asleadandthePort aslocal
sponsor.Theproject beganwith the local sponsor’sdecisionto pursuetheproject.It was
thensentto Congressfor approvalto investigate.After Congressionalapproval,thefirst
partofa two-phaseplanningprocessbeganwith a ReconnaissanceStudyby theCorps.
Thatstudywascompletedin 1994.Thesecondphase,FeasibilityStudyand
EnvironmentalImpactStatement,is currentlyunderway.It beganwith acostsharing
agreementsignedin June1999. If theresultsoftheFeasibilityStudyfind thereis no
nationalbenefitor interest,thentheprojectis dead.On theotherhand,if theresultsshow
thereis nationalinterestorbenefit,thenit is sentto Congressfor authorizationand
funding, then to engineeringanddesign,construction,andfinally operationand
maintenance.The FeasibilityStudy is expectedto becompletedwithin threeyears.

Mr. Kramssaidtherewere threebasicelementsto theproposedChannelImprovement
Project— wideningthechannelacrosstheCorpusChristi Bay andaddingbargeshelves,
deepeningthe entireship channelsystemto 50- or52-feet,andextendingthe La Quinta
Ship Channelandaddinga turningbasinfor theproposedcontainerterminal facility.

Mr. CarangelothankedMr. Kramsandstatedthat this wasan openprocess.ThePort is
interestedin public commentandinputandtheyhavesoughtandcontinueto urgeearly
participation.In addition,therehasbeenintensivestateandfederalregulatoryagency
involvementsince1999.

Mr. Carangelothen identifiedtheexistingDredgeMaterialPlacementAreas(DPMAs)
eastof the InnerHarbor.TheseDMPAs arelocatedalongbothsidesof themainchannel
in theopenwateroftheCorpusCh.risti Bay and on the islandsjust southofthemain
channelbetweenLive OakPeninsulaandPort Aransas.TherearealsoDMPAs in the
Inner HarborReachalongbothsidesoftheInnerHarbor.
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Mr. Carangeloexplainedthatseenfrom aglobal approach,thebeneficialusesofdredged
materialincludeengineered,agricultural,andenvironmentalapplications.Examplesof
engineeredusesincludelandcreationandlanddevelopmentusessuchaslevees,landfill
capping,andstripmine reclamation,aswell asdredgedmaterialreuselike construction
quality materials,manufacturedsoils (buildingproducts),andcommercialand industrial

facilities. Examplesofagriculturalusesof dredgedmaterialincludeaquacultureuseof
confinedplacementsitesandtopsoil.

Mr. Carangelosaidthemostpopularlyrecognizedofthethreetypesofbeneficialusesof
dredgedmaterialswereenvironmentaluses.Examplesof environmentalusesinclude
marshwetlandcreationandrestoration,aquaticandmarinehabitatenhancement(reef
structures,seagrassbeds,unvegetatedshallowwaterhabitat,andemergentmudflats
habitat),gulf beachandbaybeachnourishment,terrestrialhabitats(rookeryislandsand
recreationaldestinationsandparks),shorelineerosioncontrol,nearshoresediment
management(underwaterberms/capping),andthin layering(ecologicalstimulation).

Mr. Carangelothenturnedthemeetingover to LeahOlivarri, who introducedthe
guidelinesfor thepublic input. Shesaidthat thepurposeofthemeetingwasto solicit
ideasandperceptionson BeneficialUsesofDredgedMaterials.ThePortwantedto know
how thepublic would like to seethedredgedmaterialusedbeneficially.Shealsoasked
thatthe focusof commentsbe on potential beneficialusesofdredgedmaterial.All input
will be flilly consideredandgreatlyappreciated.Ultimately, therewould beformalpublic
andagencyscrutinythroughtheNEPA process.

Ms. Olivarri askedtheaudienceto literally takemarkersto paperand cometo the front to
drawon themap,exactlywhat theywantedto see.Shealsonotedthat commentforms
werehandedout andthepublic wasencouragedto write theircommentsdown on those
aswell. Commentscouldbe submittednow ormailed in later.

Jim Shinernotedtherewasan ongoingneedfor sandon thesouthend of thenorthsideof
ShamrockIslandandsuggestedthat thePortconsiderusingdredgedmaterialfor beach
renourishmentofShamrockIsland.

CommissionerGordonPorteraskedif therewasacostanalysisgoingon alongwith this
partof thestudy. Mr. Carangelosaidyes,therewas,but theywerestill looking for all
ideasno matterhow largeor small.CommissionerPorterthensuggesteddredged
materialbeusedasshorelineprotectionat ConnBrown Harborand for commercial
developmentenhancementnorth ofConnBrown Harbor.

PatSuternotedtheshorelineerosionthat is happeningat InglesideOn TheBay and
askedaboutopenwaterplacementareasand howmuchdredgedmaterialwasslipping
backdown.Mr. Carangelospokeaboutthe benthicrecoverystudyanda sisterstudyon
thefateofdredgedmaterialsplacedin openwater.Thebenthicrecoverystudy indicates
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thatbenthiccommunityrecoverywascompletewithin oneyearofplacement.The
dredgedmaterialfatestudywasin preparation.

DanaCheneyaskedaboutthePort’s long-termdredgingplans.Mr. Carangelosaidthe
maintenancematerialis rathersoupy,sothevirgin newwork materialswill probablybe
usedto buildstructureslike levees.Ms. CheneysuggestedthatthePort stayawayfrom
NuecesBay becauseit is soshallowandis a longdistancefrom theareabeingdredged
andalsosuggestedthat theyaddmarshesto thebackside ofthe islandsalongthe ship
channel(PelicanIsland,et al.) andrenourishthebacksidesofMustangIslandaswell.

PatVetetosuggestedsomeofthe dredgedmaterialbeusedto protectthedowntown
CorpusChristi area.Fivemillion cubicyardscouldbeusedto builda landbarrierin front
oftheseawall.This couldgive a$15 million benefit. Raisetheexisting breakwall to 15
feetandput abeachin front of it. Mr. VetetoalsopresentedthePort with acolordrawing
of his suggestedplan. Theproposedplan would includea 32-acrefestivalsite, 10-acre
marina, 15-acreresorthotel, 23-acresfor commercialdevelopment,15-acreamusement
park, 11-acreamphitheatre,anda lagoon.

BrookeSween-McGloinsupportedMr. Veteto’sideaandsaidit wasgoodfor theCity’s
economicdevelopment.Theideahaslots of meritandcouldhaveabig impacton this
community.

Bob Wallaceaskedwherethematerialgoesduringastormandhigh tides.Mr. Veteto
repliedthatthey would haveto havea goodcontainmentsystem.

JohnnyFrenchcautionedthegroupon theissueoffreshwaterinflows andsaidtherewas
apossibility ofprojectdelayif therewasdredgedmaterialplacementin NuecesBayfor
the intendedpurposeof maximizing freshwaterinflows. His concernwasthat the
modelingeffort requiredmight betoo complexto resolvein atimely manner.

RayAllen suggestedusingdredgedmaterialfor rookeryislandsin NuecesBay and
enhancingtheNuecesBay areawith habitatcreation.

PatSutersuggestedthePorttakea look at raisingthecurrentdredgedmaterialplacement
areasin theopenbay to right below thewaterlevel, oraboveit, sinceshallowwaterwas
likely morebiologically productivethanthecurrentpractice.

CommissionerGordonPortersuggesteddredgedmaterialto supportseagrassaroundthe
backsideof theexistingdredgedmaterialislands,asopposedto placementin openareas
becauseofwind, tides,etc.

J.W.Howell suggestedtheyareattemptingto reversetheanticipatedpotentialeffectsof
hydrologyandthenaturalphenomenonoftheshorelinebuilding on thenorthsideand
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erodingon thesouthside.Mr. Howell suggestedthePortextendLa QuintaIslandwith
dredgedmaterial from theLaQuintaExtensionto protecttheLa QuintaChannel
Extensionandextendtheproposedberminto thewaterto protecthabitaton Portland
banks.

CommissionerPortersuggestedtheycouldconnectall this areawith a cul-de-sacbut
warnedofpotentialdamageto thecirculatorysystem.He remindedtheaudienceof the
disasterofSunsetLakeandsaidtheycouldcreateawaterexchangeor breakandit might
work.

DannyGarciaaskedif thenaturalbuildupwould createabermanyway.He suggestedthe
Port build somethinglike thesandbarsorsomeothernaturalextensionbuildup.

Mr. Howell suggestedtheycreatewetlandson thebacksideofthe LaQuintaIsland
Extension.

RayAllen askedif thePort wasconsideringthepurchaseoftheReynoldsMetals
property.FrankBrogansaidno.

RobertCorriganaskedaboutaprioritizationof all theseideas.Mr. Carangelosaidthey
haveto look at thetextureofthematerial,pumping,engineeringandgeo-technical
studiesinvolved,andthat theRACT plansto combinemitigationandtheDredged
MaterialManagementPlan(DMMP). Costwill alsobe a factorin settingpriorities for
beneficialusesofdredgedmaterialfor the CorpusChristi Ship Channel- Channel
ImprovementProject.

Ms. Sween-McGloinaskedhow muchdredgedmaterial is 40 million cubicyards.Mr.
Broganansweredit wasapproximately1,000acres,27 feettall +1-.

PatrickMcGloin askedif someonewaspushingfor a proposalof usefor dredgedmaterial
which wasnot environmentallyor economicallyappropriatewithin the contextofthe
decision-makingprocessfor theCorpusChristi Ship Channel- ChannelImprovement
Project,oranyotherdredgingproject,how might theybe ableto earmarkdredged
materialfrom theproject for theseuses.

NolanRhodesansweredMr. McGloin sayinganyonewho canget an individual permit
for theseotherusesin atimely mannerandhasfundsto pay for thecostinvolved, andbe
vociferousshouldbe pushingfor thesebeneficialuses.

Therewereno writtencommentshandedbackto usat thecloseof themeeting.

Two writtencommentsweremailedbackto us, bothfrom PaulCarangelo,coastal
resident.Thefirst wasto createhigh andlow marshandopenwaterhabitateastof the
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eastgroin onNorthBeach.Useappropriatewavedissipationstructuresseawardand
dredgedor othersuitablematerial for habitatdevelopmentfill. This proposalcouldalso
includeincreasehydrologic-tidalconnectivityto existingwetlandson theeastendof
NorthBeachadjacentto andsouthof SH 181. Potentialfor enhancedrecreational
benefits/use.

Thesecondcommentwasto create(restore)blackskimmernestinghabitatin the Upper
LagunaMadredirectly southof theKennedyCausewayacrosstheICWW from Marker
37. Theexistingskimmernestingareais unfortunatelylocatedalongtheshoulderofthe
KennedyCausewayandis heavily impacted.Nestingsuccesstypically is nil. The
proposalis to placesuitablematerial on existing, erodedplacementislandson aregular
basisto maintainthe land suitablefor useby skinnersandotherternspecies.
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Wednesday,May 17, 2000
InglesideOn TheBay
InglesideBeachClub

Attendeeswere:
• Virginia Hargrove,Resident
• CynthiaPearl,IPCC
• JuneHardy,Resident
• David Dear,Citgo Refining
• Jim Morgan,Resident
• Marcie Counter,IPCC
• CharlesCounter,IPCC
• WayneJewell,Resident
• PattWatson,Resident
• Corra Ward,Resident
• DelanoLockhart,Resident
• Don Vance,Resident
• JamesRio,Resident
• Phil McMulin, Resident
• ScottPearl,Resident
• CaroleLawson,Resident
• PattyMiller, Resident
• MarcellaSaathoff,Resident
• Joel Cue,Resident
• PaulCarangelo,Port ofCorpus

Christi Authority
• GregBrubeck,Port ofCorpus

Christi Authority
• David Krams,Port ofCorpus

Christi Authority

• LeahOlivarri, Olivarri &
Associates,Inc.

• Kelly Billington, Olivarri &
Associates,Inc.

• FrankGarcia,US Army Corpsof
Engineers

• HowardGillespie,Resident
• April Gillespie,Resident
• KatieHatch,,Resident
• SkipHatch,Resident
• JaimeAdame,AGM
• DougDefratus,MedicineShop
• JayMasterson,MastersonSuites

& Studios
• Keith Reignier,BahiaMarina
• CarolReignier,BahiaMarina
• RayAllen, CoastalBendBays&

EstuariesProgram
• Vicki Allen, CorpusChristi

Resident
• PatHunt, CoastalBendGuides

Association
• Berry Rowland,Council IOTB
• JaniceArnsdorff,Index
• Dick Endman,Resident

The meetingbeganafew minutesafter 6:00P.M. with Paul Carangelofrom thePortof
CorpusChristi Authority (Port)greetingattendeesandexpressinghis thanksfor their
attendance.Mr. CarangelointroducedotherPort staffGregBrubeckandDavid Krams
andFrankGarciafrom theUS Army CorpsofEngineers.

Mr. Carangeloreviewedtheagendafor theeveningandinformedtheaudiencethat the
Port andthe CoastalBendBaysandEstuariesProgram(CBBEP)hadjoinedforcesto
makethe identificationofbeneficialusesajoint effort.

Mr CarangeloaskedRay Allen of theCBBEPto speakbriefly on thejoint venture.Mr.
Allen saidthat theCBBEP andthe Port hadthesameobjectiveandthat it wasonly
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naturalfor themto join together.Thejoint ventureproject hasa little bit largerscope,but
it will leadto an outcomethatwill beapplicableto bothCBBEPandthePort..

Mr. CarangelothenaskedDavid Kramsto describethe existingsystemandexplainthe
proposedimprovements.Mr. Kramssaidmostpeoplein theaudiencehada prettygood
ideaofthe currentsystemandsoreviewedthesystemvery quickly. The Entrance
Channelis 47’ deepand700’ wide. TheCorpusChristi Ship Channelis 45’ deepand
400’ wide. La QuintaChannelis 45’ deepand400’ wide, andthe CorpusChristi Inner
Harboris 45’ deep.

Mr. Kramsalsonotedthat theproposedChannelImprovementProjectis a Federal
Project,with theU.S. Army Corpsof Engineers(Corps)asleadandthePort aslocal
sponsor.Theprojectbeganwith the local sponsor’sdecisionto pursuetheproject.It was
thensentto Congressfor approvalto investigate.After Congressionalapproval,thefirst
partofa two-phaseplanningprocessbeganwith a ReconnaissanceStudy by the Corps.
Thatstudywascompletedin 1994.Thesecondphase,FeasibilityStudyand
EnvironmentalImpact Statement,is currentlyunderway.It beganwith a costsharing
agreementsignedin June1999. If theresultsoftheFeasibilityStudy find thereis no
nationalbenefitor interest,thentheprojectis dead.On theotherhand,if theresultsshow
thereis nationalinterestorbenefit,then it is sentto Congressfor authorizationand
funding,then to engineeringanddesign,construction,andfinally operationand
maintenance.The FeasibilityStudy is expectedto becompletedwithin threeyears.

Mr. Kramssaidtherewerethreebasicelementsto theproposedChannelImprovement
Project— wideningthechannelacrosstheCorpusChristi Bay andaddingbargeshelves,
deepeningthe entireship channelsystemto 50- or 52-feet,andextendingtheLa Quinta
Ship Channelandaddinga turningbasinfor theproposedcontainerterminal facility.

Mr. Kramsthenaskedif therewereanyquestionsup to this point. Oneindividual asked
what thereasonswerefor deepeningandwideningthechannel.Mr. Kramsresponded
that therewereseveralreasons,including betteraccommodationofexisting fleetand
largevessels,increasingof shippingefficiency, andenhancementof navigationsafety.

GregBrubeckaddedthattheprocessis expensive,It’s abouta~6.5 million three-year
project. Theywant to studyall alternatives.If thereis asuccessfulfeasibility study, they
will havetheoptionto constructin stages,alittle at a time.

Another individual askedif theshipsgoing into theLa QuintaChannelweregetting
larger.

Mr. KramssaidLa QuintaChannelis only going to be 300’ wide. Thereareno plansto
widen La QuintaChannel;deepeningwasunder study.Therewill not be passingtraffic
becauseit wasdesignedfor one-waytraffic.
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Onegentlemanaskedduring thesimulationstudies,howmuchwould this [deepeningand
wideningthechannel]increasethestormsurge?Mr. Carangelosaidtherearea number
ofenvironmentalandengineeringstudiesthat areongoing.Oneof thoseis the
HydrodynamicandSalinity ModelingStudy.Thatstudywill investigatethechangein
tidal amplitude,if any,or thechangein circulation,if any,asa resultofchangingthe
dimensionsofthechannel.

Mr. Kramsaddedtheyhopeto be finishedwith that studyby theendof thisyear.The
gentlemanthenaskedif theresultswould bepublished.Mr. Carangelorepliedthatthey
would be publishedbecauseit wasimportantnot only to coastalresidents,but alsoto
understandingtheeffectsto thenaturalenvironment.Therearea lot ofshallowflats all
aroundtheareaandtheyarebothusedby endangeredspeciesandvaluablehabitatslike
marshes.If the watercameup too highandfloodedthoseflats permanentlysothe
animalscould notget to them,thenthat couldbeanegative.Similarly, it mayeither
increaseoneareafor moregrowthofwetlandplantswhichcouldbepositive,or may
causelight not to penetratedeepenoughpossiblycausingproblemsfor seagrass.

Mr. Carangelowent on to saytheship simulationstudyis acomputerprogrambasedon
real informationfrom thechannel— thecurrents,thewinds— andrealships.These
simulationsareanalogousto thosesimulationsperformedby theUSNavyandthe US Air
Forceandcommercialairlines.Themodelersactuallyhire ourown pilots, from Corpus
Christi, to run thesimulationsin Vicksburg,Mississippiusingdifferent vessels,different
kinds of engines,differentkinds of equipmenton thosevessels,andunderdifferent
currentandwind conditions.It is a verygoodsimulationofexactlywhat thesepilotswill
be doing.

Someoneaskedif thedeepeningand wideningwasbeingdoneto relievetheproblemof
HarborBridge?Mr. Kramssaidin theReconnaissanceStudyit was foundthat the
deepeningis to betterutilize theexisting fleet. ThePort gainsthat muchmorebenefits,
transportationcostsavings,from thosevessels.If a vesselis comingin with morecargo,
it is going to be draftingoutdeeperand thetopof theship will still bejust a bit shorter
thanthebridge.The heightof the bridgeis aseparateissuethatcanaffectothermarine
traffic.

Ms. Olivarri askedMr. Kramsto explainaboutlightering.Mr. Kramsexplainedthe
processas transferringof oil off very largeshipsunloadedoffshoreto smallerships,
which transferit to thedocks. Hesaidtheycouldpotentiallyreducetheamountoftimes
avesselwould lighter andthenumberofvesseltrips in andout ofthechannel.

Someoneaskedif theyhadstudiedtheproposedincreasein shippingtraffic. Mr. Krams
said theship simulationstudywould take the largest,regularlyusedvessel. Mr.
Carangeloaddedthat therewill also be astudylooking at theeffect of all environmental
conditionsas well asship traffic on shorelineerosion.Thatwill look at what natureis
doing with water level andtide andwhat kind of energyit is putting on theseshorelines,
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lookingat sealevel riseandanykind ofnaturalphenomenonaswell astheenergythat
comesfrom shipsastheypassby. Theywill beaccountingfor shipspassageandthe
number.If, for example,only 25%oftheerosionis comingfrom the ships,thenwecan
look at that andsayanyadditional shipswould generatethatmuchmore incremental
erosion.

A womanaskedif theywould takeinto considerationanything that might beaddedin the
future, like thejetties onBerry Island,whentheydo thestudiesin La QuintaChannel.
Mr. Kramssaidtheycaneitherput it in themodelor leaveit out,but theywerenot going
to studytheeffectsofthejetty if it is thereandif it is not there.Mr. Carangelosaid
becauseofthecostof runningmodelsimulations,you try to changemodelscenariosas
little aspossible,trying to reasonablymodel theonesyou wantto look at andtheseare
theoneswith thebestindicationsthattheywill becomea reality.The womanthenasked
whosedecisionit wasto includethat in themodel. Mr. Carangelosaidthat determination
hasnot yet beenmadeandthat thePort andtheCorpswould ultimatelymakethat
decision.Shenotedthat thepermithasbeenapproved.Mr. Brubecksaidtheywereaware
ofthat approvalandstatedit seemslike theaudiencewantsto seethis includedin the
model.Mr. Kramssuggestedthatthey, asa group,write a letterto the Portrequesting
that action, so it couldbepresentedto theCorpsandtheWork Groupto includethat.

Mr. CarangeloandMr. Kramsaskedthat theymovealongthroughtherestof the
presentationthencontinuewith commentsandsuggestions.Hesaidbecauseofthe
economicsofthis project,therewould probablynotbe feasibleto constructabeneficial
usesprojectin theUpperLagunaMacire. However,it doesnot meanthat theCBBEP
won’t usethat suggestionif anopportunityin theUpperLagunaMadreexists.This isn’t
just for the Port.Therewill beanoverall inventorypreparedof theseideasthatwill be
usedin futureprojectsaswell.

Mr. Carangelothenturnedthemeetingoverto LeahOlivarri. Ms. Olivarri notedthat the
focusis on thebeneficialusesof dredgedmaterial,but therewerea fewpeoplewho had
commentsearlierthatdidn’t get to speak.

Onegentlemanaskedif, afterconstruction,would theexisting permitshaveto be re-
permittedor reassessed.Mr. FrankGarcia saidtheytry andaddresswhatis projectedfor
the next50 years.Theyput in all concernsasbestas theycan forecast,andoncethestudy
is done,thentheycannot go backandremodel.Mr. Carangeloaddedthereis a Work
Group called theCumulativeImpactsAssessmentWork Group.It is very difficult to try
to identify which projectsshouldbe identified in acumulativeimpactsassessment.The
Work Grouphadto comeup with aseriesof criteria to countor managethoseprojects.
Whenyou haveaspecialtypeofproject,or oneyou are not surewill everhappen,there
is no way thosecanbe quantified.

Ms. Olivarri notedthat it would be very importantfor interestedpartiesto fill out their
commentformsor write letterssothey cangetbackin touchto saywhy theydid or did
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not includethings like thejetty at Berry Island.Mr. Carangeloaddedthat partoftheir
missionis to provide feedbackto comments.

A gentlemanaskedif anyonehadidentifiedhow manypermitshavebeenapprovedin the
study area.Mr. Garciasaidthatif it wasnecessary,theycouldgetthat informationand
thosepermitswould be lookedat to determineif thesearereasonablyforeseeablefuture
projects.Thosethat weredeterminedto be reasonablyforeseeablefutureprojectswould
be consideredasbeingaddedinto theCumulativeImpactStudy.

Someoneelseaskedif apermithaslapsedandtheyreapplyfor thepermitandit
interfereswith the CIP, would theCorpsacceptthatreapplication.Mr. Garciasaidthat
theyprobablywould not acceptthatpermit asis. It would probablyneedto bemodified.

David Dear,representingCitgo, saidtheyarevery excitedabouttherenovationsthat the
Port andCorpsaretakingto handlethis dredgedmaterial. Hesaidthecostofthe
dredgingis sharedby thePortandtheCorpsandaskedhowtheis Portgoingto recoup
it’s cost.Healsosuggestedthat thePort talk to its customersto seeif it will actually
reducecosts. Mr. Brubecksaidthis is avery expensiveproject,roughly$150million.
Theycannotafford to do it all at once.This projectwill bedonein stages,reinvesting
theirprofits backinto thecommunity.He alsosaidtheymight beableto getthefederal
governmentto contributeto this project.

Mr. CarangeloaddedthatthePortis solicitingapartnerfor thecontainerterminal
facility. Thepartnerswill be significantlycontributingto thecontainerterminalproject.
Therearelots of waysmoneycomesin; it is not juststrictly out ofcurrentusersof the
channels.

Onegentlemanaskedfor clarificationon the fact that thePortwould not build the
containerterminalwithoutcommitmentfrom thesecompanies.Mr. Brubecksaidthis
was aseparatestudy.Theyhavereceivedseverallettersof interest.In thenextcoupleof
months,theyhopeto havepartnershipwith oneof them.In the nextyear,amarket
analysiswill be done.All this hasto be donebeforeinvestmentsaremade.

A womannotedthatonepossiblebeneficialusewould beshorelinestabilizationaround
the bay.

Mr. Brubecknotedthatwe helda similarmeetingin CorpusChristi at theUniversityjust
two daysago, theturnoutherewasmuchgreaterthanin CorpusChristi, andtherewere
severalsuggestionsgiven there.

A womanaskedabouttheextrasalinity from deepeningandwidening.Mr. Carangelo
saidthatwasbeingstudiedby theHydrodynamicandSalinity ModelingWork Group and
notedthat a lot of timesweactuallyget our fresh(or less saline)waterfrom thesea.
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A mansuggesteda seriesofbarsbetweentheshipchannelandtheexistingflatsto cut
downonwake andwaves.Hesaidwhentheshipscomethrough,theycreateawavethat
hits againstthesideoftheislandandarelargeenoughto flip aJohnBoat.Hesuggested
thatif therewerea seriesofunderwaterreefsto breakthat waveactionup, maybethat
would reducethewaveenergy.Mr. Carangelosaidthat is a conceptthat couldbeused.
ThesameconceptcouldalsopossiblybeusedaroundDaggerIsland.

Anothermansuggestedthat would not workbecausethewaveswouldjustpushthose
barsflat againandthewaveswould comethrough.

Someonesuggestedthat thedredgedmaterialbe usedasroadbasefor JoeFulton
InternationalTradeCorridor andalsoasrenourishmentofNorthBeach.

A gentlemanaskedin referenceto item S-20on InglesideOn TheBay, whattypeof
erosionprotectiondid thePorthavein mind alongBayshoreDrive. In threeyears,there
maynot be a BayshoreDrive. Ms. Olivarri respondedthatthis list wasgeneratedfrom
informationthat theCBBEPgot from differentpeopleincluding InglesideOn The Bay
residentsandothersources,andwerenot necessarilyfrom the Port. Hesuggestedthat
theybuild bulkheadsaroundBayshoreDrive.

Ms. Olivarri addedthat therearefundsavailableto communitiesfor erosionthroughthe
Statethat havenothingto do with thePort of CorpusChristi.Shesuggestedtheythink
aboutapplyingfor thefunds andbecausethereis a matchingrequirement,passinga bond
or somethingto addressthat issue.

An audiencemembersuggestedthat thereneedsto be aseriesof “geo-tubes”parallel
alongBayshoreDrive to breakup thewater,similar to what they did atthe Mine Warfare
Property.

Onegentlemansuggesteda driver’s educationclassfor thepilots. Henotedthat a lot of
theseproblems(shorelineerosion)aredueto speedingpilots.

AnothergentlemansuggestedenhancingtheLa Quintaareawith seagrass.

Ms. Olivarri saidone suggestionthatcameoutof themeetingin CorpusChristi wasto
extendthe La QuintaIslandto protectthechannelandmaybeincreasethebermarea
thereto also helpprotectthat sideof theLive Oak Peninsula.

A gentlemansaidthat might not be a badidea.It couldalsohelpsaveon maintenance
dredging.

A gentlemansaid thereis an erosionproblem,andhe is notanexpert.He is afraid that
thePort maycomebackandsaytheygaveresidentsachanceto saywhat theywanted
andbecausethey did not knowwhat all theycoulddo, andthustheydid not getwhat
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theyneeded.Mr. Carangelosaidthewholeideahereis concepts.If thePort can
incorporatetheirneedsinto thisproject, theywill do everythingtheyreasonablycan to
incorporatethose.Mr. Kramsnotedthatthis meetingis focusingon BeneficialUses.
Thereis a Work Groupdedicatedto shorelineerosion.Oneoftheareastheyarelooking
at closelyis InglesideOn TheBay.

A womansaidthat whentheirchildren orgrandchildrenareout playing in thewaterright
outsidethebuilding andtheyseea ship cominginto CorpusChristi, theyhaveto get the
childrenfar out ofthewaterbecauseoftheundertow.If thereis a ship coming into La
Quinta,they nearlydrown.Shesaidtheerosionis tremendous.

A mansuggestedthat theydredgea newchannelto thewestoftheexistingdredged
placementislandalongLa Quintathe terminalsiteon La QuintaChannel.Mr. Krams
saidthat it wasnot economicallyfeasibleto do that. It would morethandoublethecost
oftheproject.

A gentlemanaskedforclarificationthatwideningthechannelwould allow for shipsto
passoneanother.Mr. Kramssaidyesandthat oneofthebenefitsto wideningmayreduce
thepropagationof wavesthathit this area.

A womansaidthat whentheboatscrossnow at thepointout in front ofInglesideOn The
Bay, it causeshugewaves.Mr. Kramssaidthattheshipsarewaiting to crossat that
point, becausethat is their first opportunityandtheyprobablywant to takeadvantageof
that. Wideningtheentirechannelwould allow themto passat manyotherplaces.

A manaskedwhat thechancewasofslowing the shipsdown.Mr. Kramssaidthat they
would probablystartthatdiscussiontomorrow.Henotedthat hewasdistressedto learn
this eveningthat someonecalledthe HarborMasteraboutthis andsaidthey werelaughed
at. Theremaybe a very simplesolutionto this by giving noticeto thepilots.Theywill
beginto addressthe problemof ship speedimmediately.

Mr. Brubeckaddedthatwith thenewtechnologythatis comingout now, theymayhave
bettercontrol andby wideningthereachacrossthebay, it would helpsafetyandreduce
speed.

A womanaskedif therewasa controlto determinewherethoseshipspass.Mr. Brubeck
saidthat becauseof meetingslike this, and listeningto people’sconcerns,theywill go
backandfocuson operationalthings theycando to alleviatetheseproblems.

A woman askedfor clarificationof improvementsto La QuintaChannel.Mr. Brubeck
saidthat theReconnaissanceStudy showedthat therewasno benefitto deepeningor
wideningthat channel.The Portwill do anotherstudyto confirm that deepeningis not
advantageous,but the majorplannedimprovementis extensionofthis channel.
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A womanbroughtup theWildlife Refugein InglesideCoveandvoicedherconcernfor
seagrassandhabitatprotectionin that area. Mr. Carangelonotedthattherehadbeena
beneficialusesuggestionpreviouslyidentifiedfor increasingseagrassandmarshin that
area.

A gentlemannotedthattherearea lot ofpeoplethatusethatcove for theirboatsduring
big stormsandhurricanes.Theywould miss thatif it werefilled up. Mr. Carangelosaid
thatthepurposeofmeetinglike this is to identify possiblebeneficialusessitesandto
identify possibleconflicts.

A manaskedif anyotherPortsin theUS havedoneprojectslike this recently.Mr.
Carangelosaidthatyes,Houstonhasdonethis andtheyarecurrentlyin theconstruction
phaseandwill createover4200acresofwetlandhabitatusing dredgedmaterialoverthe
next50 years.Theywill createover230million cubicyardsofdredgedmaterialoverthe
life of theproject.Therewereothermajorport projectsin Savannah,Norfolk, and
Baltimore, andalsosmallerprojectshavebeendonesuccessfully.

A womansuggestedtherearealwaysnewPortfacesin meetingslike theseandwondered
if currentprojectshadavailableresourcesto seewhatwasdonein thepast.Mr.
Carangelosaidthathehasbeenheresince1973 andwasoneof the first peoplein Texas
to usedredgedmaterialin environmentaluses.ThePort is trying to takethe expertiseof
peoplelike himselfandothersanddrawon thoselessonslearnedin thepast.Ms. Olivarri
notedthat thePort’s relationshipwith theCBBEP will alsohelp in this area.

Thewomannotedthatshehopedthis informationwould beavailableto the City of
CorpusChristibecausetheyseemedto notknow anythingaboutthis projectat their
meeting.Sheaskedthata databasebecreatedto makethis availableto everyonefor
future projects.

Ms. Olivarri mentionedthat 1500newslettersweremailedout aboutthis project,of
which 40-50peopleat theCity receivedthosesamenewsletters.

Mr. Carangelourgedherandotherpeoplelike herto participatewith thework ofthe
CBBEP.

Shealsoaskedaboutabuyoutplanasa bufferzone.Mr. Carangelosaidthat no, thereis
not abuyoutplan.

A gentlemanaskedif thereeverwasor is currentlydiscussionofbuying, using,or
acquiringtheBerry Island property.Mr. Brubecksaidthat theisland wascreatedwhen
theLa QuintaChannelwasdug. It belongedto Larry Baker.ThePort, for anumberof
years,had theright to depositdredgedmaterialon the island.Thatis why the islandhas
gottenabouttwiceasbig asit waswhenthechannelwasdug. Right aftertheyfinished
Naval StationIngleside,thegovernmentput a lot of dredgedmaterialon the island.At
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that point, Larry BakeraskedthePortto terminatetheirright to depositdredgedmaterial
on the islandandtheyagreed.The islandwaseventuallyboughtby Mr. Berry. It is a
possibilitythat maybethePort needsto buy theisland.Severalyearsago,the Port hadan
opportunityto buy the island,but theyhavenothaddiscussionsaboutthatsince,to his
knowledge.

We receivedfourwritten commentsbeforewe left InglesideOn TheBay. Theyareas
follows.

JayMastersonrequestedto receivethePowerPointpresentationvia e-mailandnotedthat
shewaswilling to helpwith outreachin the AransasPass/Rockportarea.

WayneJewellnotederosioncontrolon BayshoreDrive andthespeedofshipsat
Inglesideon theBay.

HowardGillespierequestedacopyofPowerPointPresentationvia e-mailandsuggested
theinclusionofBerry Islandjetty on thesimulationmodel.

KarenSchniepprequestedacopyofPowerPointPresentationvia e-mailandsuggested
theinclusionofBerry Islandjetty on the simulationmodelaswell asbulkheadon
InglesideCoveareain thehydromodel.

We receivedonewrittencommentby mail from Keith& Carol RegnierofBahiaMarina,
InglesideOn TheBay. Theyproposedthat thedredgedmaterialbeusedasprotectionto
preventthedeep-waterbasin[La Quinta] from silting. Theyalsoproposeddredged
materialbeusedfor thecreationofu-shapedcoves,like InglesideCove,to plantseagrass
andcreatewildlife habitat.Theynotedthatthesecovesshouldbefor drift fishing only,
andthatnothingtouchesthe grass(nowading,noanchoring),i.e., nurseries.Theynoted
theseusesofthedredgedmaterialwould bebeneficialfor wildlife andwouldbe
economicalfor thePort becauseoftheirproximity to theproposeddredgedarea.They
alsonotedthat“DMPA’s shouldNEVER beusedfor industrialuse!”
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Attendeeswho signedthesign in sheetwere:
• Dan Roper,Student,TAMU-CC

• GlennMartin, Mayor, City of Port
Aransas

• MichaelSmith,UTMSI
• Dr. PaulMontagna,UTMSI
• CynthiaFaulk,UTMSI

• Kim Haibrook,TGLO
• JohnKeller, UTMSI
• Dr. Liz Smith,TAMU-CC

• Meris Sims,TAMU-CC
• Tom Brooks,City Manager,City of

PortAransas
• WayneGardner,UTMSI
• HeatherAlexander,UTMSI
• CarolynChancellor,Airport & Channel

Corp.
• CameronPratt,UTMSI
• JackArnold, UTMSI
• ScottBolt, UTMSI

Therewere otherattendeeswhodid notsign in.

Representativesfrom thePort, CBBEP,andOlivarri & Associates,Inc. were:
• David Krams,Port of CorpusChristi • Tim Landers,EPA
• Paul Carangelo,PortofCorpusChristi • LeahOlivarri, Olivarri & Associates
• Leo Trevino, CBBEP • Kelly Billington, Olivarri & Associates

The meetingbeganat 3:45 PM with Dr. PaulMontagnagreetingattendeesand
introducingPaul Carangelo.Dr. MontagnanotedMr. Carangelo’swork for UTMSI
between1973 and1979andthathe hasperformeda lot of work on seagrassesand
vegetatedhabitats.

Mr. Carangelosaidthis meetingprovidedauniqueopportunityfor thePortofCorpus
Christi (Port)andtheCoastalBendBaysandEstuariesProgram(CBBEP).Becausethe
Port hasthe ChannelImprovementProject,theyarelooking attheBeneficialUsesof
DredgedMaterial.TheCBBEP,in theirEstuaryplan, identifiedmaximizingBeneficial
UsesofDredgedMaterial.TheCBBEPwasgoing to startan outreachprogramto begin
contactingpeopleabouttheir ideasandpotentialprojects.The Portwasgoing to startan
outreachprogramsimilarly to get ideasandcommentsfrom the public in regardto the
ShipChannelProject.So,insteadof havingtwo programstrying to reachthesame
audience,thePortandCBBEPjoined togetherto collectively solicit ideas.ThePort is a
contractorto theCBBEPto obtainthe information.Oncethat informationis obtained,
Olivarri & Associates,Inc. will preparea reportthat will beusedasneededby thePort’s
ChannelImprovementProjectandtheCBBEP.

Mr. CarangelointroducedDavid Krams(Port)andLeahOlivarri andKelly Billington
(Olivarri & Associates,Inc.). HeaskedMr. Kramsto talk aboutthe existingsystemofthe
ship channelandtheproposedimprovementsto the shipchannel.

Friday,September15, 2000
Port Aransas
UTMSI Auditorium
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Mr. Kramssaidtheexistingsystemis about38 nauticalmiles in length. TheEntrance
Channelis 47’ deepand700’ wide. ThemainShip Channelis 45’ deepand400’ wide.
La QuintaChannelis 45’ deepand400’ wide, andtheCorpusChristi Inner Harboris 45’
deep.

Mr. Kramsnotedthat theproposedChannelImprovementProjectis a federalproject,
with theU.S.Army CorpsofEngineers(Corps)astheleadandthePort asthelocal
sponsor.Theprojectbeganwith the local sponsor’sdecisionto pursuetheproject.It was
thensentto Congressfor approvalto investigate.After Congressionalapproval,the first
partof atwo-phaseplanningprocessbeganwith a ReconnaissanceStudyby theCorps.
Thatstudywascompletedin 1994.Thesecondphase,FeasibilityStudyand
EnvironmentalImpactStatement,is currentlyunderway.It beganwith acostsharing
agreementsignedin June1999. If theresultsofthe FeasibilityStudy find thereis no
nationalbenefitor interest,thentheprojectis dead.On theotherhand,if theresultsshow
thereis nationalinterestor benefit,thenit is sentto Congressfor authorizationand
funding,thento engineeringanddesign,construction,andfinally operationand
maintenance.TheFeasibilityStudy is expectedto becompletedwithin threeyears.

Mr. Krarnssaidtherewere threeinitial alternativesto theproposedChannel
ImprovementProject.Thefirst is wideningthechannelacrosstheCorpusChristi Bay and
addingbargeshelves.Theship simulationstudy hasbeencomplete.It hasbeen
determinedthat if the channelis deepened,theoptimum is wideningto 530-feet.The
secondalternativeis deepeningtheentire shipchannelsystemto 50- or 52-feet.This will
beaphasedproject,meaningthe Portmaybeauthorizedto deepento 52-feet,butmay
only deepento 50-feet.Thethird alternativeis to extendtheLa QuintaShip Channeland
addinga turningbasinfor theproposedcontainerterminalfacility.

Mr. CarangelothankedMr. KramsandintroducedLeo Trevino(CBBEP)and askedhim
to speakaboutthecoordinationeffortbetweenthePort andCBBEP.Mr. Trevino said
their participationin this processis to developalist of beneficialusesof dredgedmaterial
thatmayresult from this andotherprojectsin theestuaryarea.He thankedattendeesfor
theirparticipationin this process.He alsointroducedTim Landers(USEPA)who is the
sponsorfor their part of this project.

Mr. Carangelostatedthat thi,s is an openprocess.The Port andCBBEPareinterestedin
public commentandinput andhavesoughtandcontinueto urgeearlyparticipation.
Therehasbeenintensivestateandfederalregulatoryagencyinvolvementsince1999.
Therehavebeenanumberof workgroupssetup for thepurposeof assistingthePort with
developingtheEnvironmentalImpactStatement(EIS) andthe DredgedMaterial
ManagementPlan(DMMP). Therehavebeena numberof feasibility studypublic
meetingsandupdates,andBeneficial UsesPublic Forums.This is the third such
BeneficialUsepublic meetingof thefive ormoreplanned.Previousmeetingswereheld
at TAM1J-CC BlucherInstituteandInglesideOn TheBay. Otherswill beheld in the
RockportandKingsville areas.
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Mr. CarangeloidentifiedtheexistingDredgeMaterial PlacementAreas(DPMAs). Some
DMPAs arelocatedalongbothsidesofthemainchannelin theopenwateroftheCorpus
Christi Bayandon the islandsjust southofthemain channelbetweenLive Oak
PeninsulaandPortAransas.TherearealsoDMPAs in theInnerHarborReachalongboth
sidesoftheInnerHarbor.

Mr. Carangeloexplainedthatseenfrom aglobal perspective,thebeneficialusesof
dredgedmaterialincludeengineered,agricultural,and environmentalapplications.
Examplesof engineeredusesincludelandcreationandlanddevelopmentusessuchas
levees,landfill capping,andstrip minereclamation,aswell asdredgedmaterialreuselike
constructionqualitymaterials,manufacturedsoils (building products),andcommercial
and industrial facilities. Examplesofagriculturalusesof dredgedmaterialinclude
aquacultureuseofconfinedplacementsitesandtopsoil.

Themostpopularlyrecognizedofthethreetypesof beneficialusesofdredgedmaterials
areenvironmentaluses.Examplesof environmentalusesincludemarshwetlandcreation
andrestoration,aquaticandmarinehabitatenhancement(reefstructures,seagrassbeds,
unvegetatedshallowwaterhabitat,andemergentmudflatshabitat),gulf beachandbay
beachnourishment,terrestrialhabitats(rookeryislandsandrecreationaldestinationsand
parks),shorelineerosioncontrol,nearshoresedimentmanagement(underwater
berms/capping),andthin layering(ecologicalstimulation).

Mr. Carangeloturnedthemeetingoverto LeahOlivarri. Shesaidthat thepurposeof the
meetingwasto solicit ideasandperceptionson Beneficial UsesofDredgedMaterials.
The Port’s focusis on theChannelImprovementProjectandthematerialsthat canbe
usedfrom thatproject.TheCBBEP’sfocusis theentireestuaryarea.Ms. Olivarri noted
handoutsthat includedamapandcorrespondinglist of suggestedbeneficialusesof
dredgedmaterialthat havebeencompiledfrom surveysby theCBBEPandprevious
public meetingsheldby thePort andCBBEP.PaulCarangelohadalsoaddedsomeothers
basedon his knowledgeandexperience.

Tom Brooksaskedif this list wasdirectedmoretowardsdredgedmaterialresultingfrom
theChannelImprovementProjector from projectsacrosstheboard. Ms. Olivarri saidif
thedeepeningandwideningdoesoccur,thosematerialswould probablybeusedfor
beneficialusesin the main ship channelarea.However,this processofgeneratinga list
of beneficialusesencompassesthe entireestuaryareafor the CBBEP.

Mr. Brooksaskedhow one goton thelist to becomea recipientofdredgedmaterial. Mr.
Kramssaidasfar asfederaldredginggoes,you haveto talk to theCorps.Let them know
whatyouareinterestedin andaskif youcanbecomea local sponsorfor a particular
project.Currently,theCity ofCorpusChristi is interestedin dredgedmaterialfor Corpus
Christi Beach.TheCorpshasalreadyidentifiedthat areaasapotential placementsite for
dredgedmaterial.TheCity is meetingwith the-Corpsto coordinatethat effort. Mr.
Carangeloagreedandaddedthat oneshouldget their ideasout thereandbecome
committedto beingalocal sponsor.Mr. Trevinoaddedthat theCorpsplanstheir
dredgingactivities far in advance,andit is agood ideato getthosecommitmentsin early
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to theCorps.Mr. KramsnotedtheCorpsholdsanannualdredgingconferencewherethey
outline theirprojectsfor thenext2 years.Ms. Olivarri addedthatthereasontheCBBEP
is doingthis is sotheycansendthis list of ideasbackto theCorps,andhopefully they
canthenuseit in theirprocess.

Someoneaskedif thereis anyvisionofhowyou will decideon which ideasaregood
onesandwhich arenot. Mr. Carangelosaidthatwould not bepartof theirparticular
effort but therearemethodsofdoingcostestimatesandotherteststo determinethe
successof aproject.

Dr. Montagnasaidthis productshouldbe reviewedto takeabig pictureandseewhat
ideasaregood onesandwhich conflictwith others.

Someoneaskedif anyonehaslookedat how building islandslike PelicanIslandaffect the
flow of waterin andout oftheCorpusChristi Bay. Mr. Carangelosaidtheyhave
performedaHydrodynamicandSalinity Model of theexistingsystem.TheTexasWater
DevelopmentBoardhasalreadydonesomework on this subject.TheChannel
ImprovementProjectwill performHydrodynamicandSalinity Modelingof theexisting
footprint. In addition,theywill model the footprintoftheproposeddredgedmaterial
managementalternativesincludingbeneficialusesofdredgedmaterial.

SomeonesaidMr. Carangelospokeaboutthepossibility ofcappingcontaminatedareas
with newdredgedmaterial.Heaskedif all thematerialin thebottomoftheship channel
wasuncontaminated.Mr. Carangelosaidthis is asensitiveareabecausesomepeople
think “contaminated”is anythingthathasgoneabovewhatGodhasdone.Othersthink it
is only whenyou getecologicalimpairmentfrom man-causedpollution.Theshipchannel
hasbeenintensivelyevaluated.The Corpsdoesroutine samplingthroughoutthearea.
Historically, therehasbeena problemwith contaminationin theInnerHarbor.Someof
that contaminationhasmigratedout andendedup in NuecesBay. By in large,the
sedimentsin CorpusChristi Bayarein prettygoodshape.

Kim Haibrookaskedif therewasanydataon whattypesofmaterialareavailableandin
what quantities.Mr. Kramssaidin general,thereachacrossthe upperbayis composedof
very fine silts. The areaout towardtheentrancechannel,thereachto Ingleside,andthe
La QuintaChannelis mostlysilty sands.The areawestof the HarborBridgealsohas
good sands.Therearepotentially25 million yardsof new work materialfrom the CCSC-
CIP andabout3 million yardsof maintenancematerialeachyear.

CarolynChancellorsaidtheycurrentlypay to havetheirchannel(PiperChannel)dredged
routinely and their placementareais gettingfull. Sheaskedwho wasresponsiblefor
removinganddisposingthematerial.Mr. Carangelosaidit is theirresponsibilityto
dredgeit, but theycouldmakearrangementswith thePort to placethatmaterialin
anotherarea.GregBrubeckis the contactpersonatthePort for makingthose
arrangements.Healsostatedthey maywant to contacttheCorpsaboutavailability in
theirplacementareas.
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Dr. Smithaskedhow far awayfrom theship channelaretheylooking at to usethe
dredgedmaterial.Mr. Carangelosaidthatbeyondtwo ortwo andone-halfmiles they
haveto useboosters,sothatis the limit at this time.

Someoneaskedif therewasapossibilitythattherearesomecontaminatedareasthat
might bedredgedduringthis projectandif so,what is theplanfor thatmaterial.Mr.
Carangelosaidif the questionhewasreferring to “hot spots”, thentheyknow where
thosehot spotsshouldbe— mostlyin theInnerHarborarea.Sedimentsdon’t changeall
that muchunlessthereis aspill ormidnightdumping.If unacceptablelevelsof
contaminationarefound, it couldbesequesteredin adesignatedareaandwill becapped
with uncontaminatedmaterial.

Dr. Montagnasaidthereshouldbeafilter for theseideasto sort out thegoodonesfrom
thebadones.Hesuggestedconsideringthe“First, do no harm” theoryandsuggested
placingdredgedmaterialon thebeachasnourishment.He saidbecausetheconceptof
beneficialuseis not alwaysbeneficial,we shouldconsiderthe ideasonly if thereis anet
gain.For example,stormprotectionandbeachnourishmentbothhavea clearnetgain.
Hesuggestedrankingtheseideas.Ms. Olivarri said theproject’sgoal is to solicit
beneficialuseideasfrom thepublic. After the ideasare compiled,thescientific
communityneedsto assistin theevaluationofwhataregoodideasandwhatarenot, and
thengo backto the public to tell themwhy theybelievethis. But thatis outsidethescope
of this project. It maybesomethingthattheCBBEPneedsto takeon later. SheaskedDr.
Montagnawho hewould suggestbethepeoplethat reviewthis list. Dr. Montagnasaid
theScientificandTechnicalAdvisory Committee(STAC) would be a goodplaceto start.

Ms. Halbrooksaida list like this is very importantfor brainstorming.

Mr. TrevinosaidtheCBBEPhasbeenrecognizedby theICT (InteragencyCoordination
Team)for theUpperLagunaMadre,andtheyareopento listeningto theCBBEPabout
suggestedbeneficialuses.CBBEPwill alsomakethis informationavailableto Texas
Parks& Wildlife.

Someonesaidit is very importantto developamechanismto determinewhat is a “true”
beneficialuse— which aredetrimental,which areneutral.

Someoneaskedif all thematerialcould fit in the existingcontamnnientareas.Mr. Krams
said during the ReconnaissancePhase,it wasdeterminedthat all possibledredged
materialfrom theCCSC-CIPcouldbeplacedin existingplacementareasusedby the
existing45-footproject.

Someoneaskedif a 55-footdepthwasnecessaryfor containerships.Mr. Carangelosaid
therehavebeenmanyanalyseson thedraft needsfor thecontainerfleet. Someshipsin
thecontainerfleetwill bedraftingthe55-footdepths.However,mostshipswill be
draftingmuchlessthanthat. Thereis a largefleet that can traverseeventhe existing
channeldepth.
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Someoneaskedif thepotentialimpactofa stormcomingthroughthechannelhasbeen
evaluated.Mr. Kramssaidthereis astormsurgeanalysisthatwill beperformed.

Severalattendeescommentedthattheir ideasfor beneficialuseswerealreadyincludedin
the list.

Onewrittencommentwasreceivedatthe conclusionofthemeeting.Kim Halbrook,
TexasGLO, wrote “I amgladthat beneficialusesofdredgematerialis anoption these
days.Thefact that somanymeetingsareoccurringin ourareais asign thatwe are
moving in the right direction.Greatpresentationaswell as information.”
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Tuesday,October10, 2000 -

Kingsville ChamberofCommerce

ThePort ofCorpusChristi Authority (Port)andtheCoastalBendBays& Estuaries
Program(CBBEP) heldapublicmeetingin Kingsville onTuesday,October10, 2000.

Attendeeswere:
• ButchThompson,King Ranch • FrankSalinas,Kingsville Resident

Port andCBBEPrepresentativeswho attendedwere:
• PaulCarangelo,Port • David Krams, Port
• Leo Trevino,CBBEP • LeahOlivarri, Olivarri & Assoc.

• Kelly Billington, Olivarri & Assoc.

The presentationbeganwith PaulCarangelothankingMr. ThompsonandMr. Salinasfor
attending.HeintroducedDavid Krams(Port),Leo Trevino(CBBEP), LeahOlivarri
(Olivarri & Associates,Inc.), andKelly Billington (Olivarri & Associates,Inc.) He asked
Mr. Trevinoto talk abouttheCBBEP.

Mr. TrevinosaidtheCBBEP is a non-profitorganization.Theirgoalsandobjectivesare
to protectthenaturalresourcesandensureahigh quality of life in a 12 countyarea
(McMullen, Live Oak,Bee,Refugio,Aransas,Duval, Jim Wells,San Patricio,Nueces,
Kleberg,Kenedy,andBrooksCounties.)TheCBBEPis a relativelyneworganization,as
it is only a coupleof yearsold. Prior to theCBBEPbeingorganized,a groupcalledthe
CorpusChristiNationalEstuaryspentfive yearsstudyingtheareaanddeterminingthe
areasneeds,resources,andendangeredareas.Fromthat work, theCBBEPBasePlan was
created.TheBasePlanis ablueprintofsorts,in that it givesideasaboutwhatresources
areavailableandhow theymight be managed.

Thepurposeofthis meetingis to focuson thebeneficialusesofdredgedmaterial.There
aremanydifferentprojectsin ourareathatrequireroutinemaintenancedredging.It is the
CBBEP’sgoal to ensurethatthat materialis usedin themostbeneficialwaypossible.
The IntercoastalWaterway(ICWW) is dredgedperiodically andsomeof that material
maybeusedbeneficially in this area.

Mr. CarangelosaidthePort is in theprocessof studyingimprovementsfor theCorpus
Christi Ship Channel.In thatproject,theyaretrying to identify potentialbeneficialuses
ofdredgedmaterialassociatedwith that project.The CBBEPhasidentifiedmaximizing
beneficialusesofdredgedmaterialin theirEstuaryplan.TheCBBEPwasgoing to start
anoutreachprogramto begincontactingpeopleabouttheir ideasfor dredgedmaterial
andpotentialprojects.Similarly, the Portwasgoingto startanoutreachprogramto get
ideasandcon-mientsfrom thepublic in regardto theShip ChannelProject.So,insteadof
having two programstrying to reachthesameaudience,thePort and CBBEPjoined
togetherto collectivelysolicit ideas.
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ThePort is acontractorto theCBBEPto obtaintheinformation.Oncethatinformationis
obtained,Olivarri & Associates,Inc. will preparea reportthatwill beusedasneededby
thePort’sChannelImprovementProjectandtheCBBEP.

This meetingis onein aseriesoffive meetingson thebeneficialusesofdredgedmaterial
throughoutthearea.Previousmeetingshavebeenheldat theBlucherInstituteat Texas
A&M University in CorpusChristi, InglesideOnTheBay, andTheUniversityofTexas
MarineSciencesInstitute in PortAransas.Anothermeetingwill beheldtomorrownight
in Rockport.

Mr. CarangeloaskedMr. Kramsto speakabouttheexistingsystemoftheshipchannel
andtheproposedimprovementsto theship channel.Mr. Kramssaidthe existingsystem
is about38 nauticalmiles in length.TheEntranceChannelis 47’ deepand700’ wide.
The mainShip Channelis 45’ deepand400’ wide. LaQuintaChannelis 45’ deepand
400’ wide, andtheCorpusChristi InnerHarboris 45’ deep.

Mr. Kramsnotedthatthe proposedChannelImprovementProjectis a federalproject,
with theU.S. Army CorpsofEngineers(Corps)astheleadandthePortasthelocal
sponsor.Theprojectbeganwith thelocal sponsor’sdecisionto pursuetheproject. It was
thensentto Congressfor approvalto investigate.After Congressionalapproval,thefirst
partofa two-phaseplanningprocessbeganwith aReconnaissanceStudyby theCorps.
Thatstudywascompletedin 1994.Thesecondphase,FeasibilityStudyand
EnvironmentalImpactStatement,is currentlyunderway.It beganwith acostsharing
agreementsignedin June1999.If theresultsoftheFeasibilityStudyshowthereis
nationalinterestorbenefit,thenit is sentto Congressfor authorizationandfunding, then
to engineeringanddesign,construction,andfinally operationandmaintenance.The
Feasibility Studyis expectedto completewithin threeyears. -

Mr. Kramssaidtherearethreegeneralimprovementsto the proposedChannel
ImprovementProject.Thefirst is wideningthechannelacrosstheCorpusChristi Bay and
addingbargeshelves.Thesecondalternativeis deepeningthe entireship channelsystem
to 50- or 52-feet.Thethird alternativeis to extendthe La QuintaShip Channeland
addingaturningbasinfor theproposedcontainerterminalfacility.

Mr. Carangelostatedthatthereis approximately25-30million cubic yardsof newwork
materialand 150 million cubicyards,overa50-yearperiod,ofmaintenancematerialthat
couldresultfrom this project. He identifiedthePort’s existingDredgeMaterial
PlacementAreas(DPMAs.) Someare locatedalongbothsidesofthe mainchannelin the
openwaterof theCorpusChristi Bay andon theislandsjustsouthofthemainchannel
betweenLive Oak PeninsulaandPort Aransas.TherearealsoDMPAs in the Inner
HarborReachalongboth sidesoftheInnerHarbor.

Mr. Carangeloexplainedthat seenfrom a globalperspective,thebeneficialusesof
dredgedmaterialincludeengineered,agricultural,and environmentalapplications.
Examplesof engineeredusesincludelandcreationandlanddevelopmentusessuchas

Kingsville Surnmarydoc
Page2 of 3



Summaryof BeneficialUsesMeeting
Kingsville

October10, 2000

levees,landfill capping,andstrip minereclamation,aswell asdredgedmaterialreuselike
constructionquality materials,manufacturedsoils (building products),andcommercial
and industrialfacilities. Examplesofagriculturalusesofdredgedmaterial include
aquacultureusein confinedplacementsitesandtopsoil.

Themostpopularlyrecognizedofthethreetypesofbeneficialusesofdredgedmaterials
areenvironmentaluses.Examplesof environmentalusesincludemarshwetlandcreation
andrestoration,aquaticandmarinehabitatenhancement(reefstructures,seagrassbeds,
unvegetatedshallowwaterhabitat,andemergentmudflatshabitat),gulf beachandbay
beachnourishment,terrestrialhabitats(rookeryislandsandrecreationaldestinationsand
parks),shorelineerosioncontrol,nearshoresedimentmanagement(underwater
berms/capping),andthin layering(ecologicalstimulation.)

The PortandCBBEPareinterestedin public commentandinput andhavesoughtand
continueto urge earlyparticipation.Therehasbeenintensivestateandfederalregulatory
agencyinvolvementsince 1999.Therehavebeena numberofworkgroupssetup for the
purposeofassistingthePort with developingthe EnvironmentalImpact Statement(EIS)
andtheDredgedMaterialManagementPlan(DMMP.) Therehavebeena numberof
feasibility study public meetingsandupdates,andBeneficialUsesPublicForums.

Mr. Carangeloturnedthemeetingoverto LeahOlivarri. Ms. Olivarri saidthatthe
purposeofthemeetingwasto solicit ideasandperceptionsonbeneficialusesofdredged
materialsfor theentire estuaryarea.Theseideaswill notautomaticallybe donejust
becausetheyareon alist, but it will preventprojectmanagersfrom havingto starta
squareoneto decidewhatto do with thedredgedmaterialresultingfrom theirproject.

Verbal commentsthatwerereceivedwere: -

• SeveralyearsagotheCorpsapproachedtheKing Ranchto acquirelandfrom the
ranchfor theplacementofdredgedmaterialresultingfrom themaintenance
dredgingoftheICWW. TPWD steppedin and took membersofthe King Ranch
to a Port Lavacaranchto showthem thebenefitsofdredgedmaterialplacement
on landasaway to assistgrowthof vegetationandtherewasnothingthere.The
concernof the King Ranchis theystill havenot seenanyagriculturalbenefitsof
dredgedmaterialplacementin this area.If thereweresomedocumentedpositive
agriculturalusesthat would apply,thenworthpursuing.

• Therookeryislandsaregreatandwould like to seemore.
• Spraydredgedmaterial into theLagunaMadreto stimulateseagrassgrowth.
• Stabilize/restorewastelandson themainlandadjacentto theLower Laguna

Madrein KenedyCounty.
• Beachnourishmentorenhancement,shorelineprotectionnearLoyola Beach.The

residentsnearKaufer Parkarebuilding a seawallto protectfrom erosion.

Therewereno written commentsreceivedat the meeting.Mr. Carangelothankedthe
attendeesandadjournedthe meeting.
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Wednesday,October11,2000
RockportCommunityBuilding

ThePortof CorpusChristi Authority (Port)andtheCoastalBendBays& Estuaries
Program(CBBEP)held apublic meetingin Rockporton Wednesday,October11, 2000.

Attendeeswere:
• DanGill • ThomasBlazek
• Wilson McBride

Port andCBBEPrepresentativeswho attendedwere:
• PaulCarangelo,Port • David Krams,Port
• Leo Trevino,CBBEP • LeahOlivarri, Olivarri & Assoc.
• Kelly Billington, Olivarri & Assoc.

Thepresentationbeganwith PaulCarangelothankingMr. Gill, Mr. Blazek,andMr.
McBride for attending.He introducedDavid Krams(Port),Leo Trevino(CBBEP),Leah
Olivarri (Olivarri & Associates,Inc.), andKelly Billington (Olivarri & Associates,Inc.)
He askedMr. Trevinoto talk abouttheCBBEP.

Mr. TrevinosaidtheCBBEP is anon-profitorganization.Theirgoalsandobjectivesare
to protectthenaturalresourcesandensurea highquality of life in a 12 countyarea
(McMullen, Live Oak,Bee,Refiigio,Aransas,Duval, JimWells,SanPatricio, Nueces,
Kleberg,Kenedy,andBrooksCounties.)TheCBBEPis a relativelyneworganization,as
it is only a coupleofyearsold. Prior to theCBBEPbeingorganized,a groupcalledthe
CorpusChristi NationalEstuaryspentfive yearsstudying the area and determining the
areasneeds,resources,andendangeredareas.From thatwork, theCoastalBendBays
Planwascreated.TheCoastalBendBaysPlanis a blueprintof sorts,in that it givesideas
aboutwhat resourcesareavailableandhowtheymight be managed.

Thepurposeofthis meetingis to focuson thebeneficialusesofdredgedmaterial.There
aremanydifferent projectsin ourareathat requireroutinemaintenancedredging.It is the
CBBEP’sgoal to ensurethat that materialis usedin themostbeneficialwaypossible.
The IntercoastalWaterway(ICWW) is dredgedperiodicallyandsomeof that material
maybeusedbeneficiallyin this area.

Mr. CarangelosaidthePort is in theprocessof studyingimprovementsfor theCorpus
Christi Ship Channel.In that project,they aretrying to identify potentialbeneficialuses
of dredgedmaterialassociatedwith thatproject.TheCBBEPhasidentifiedmaximizing
beneficialusesofdredgedmaterialin theirEstuaryplan.TheCBBEPwasgoing to start
an outreachprogramto begin contactingpeopleabouttheir ideasfor dredgedmaterial
andpotentialprojects.Similarly, thePort wasgoing to startan outreachprogramto get
ideasandcommentsfrom thepublic in regardto theShip ChannelProjectSo,insteadof
havingtwo programstrying to reachthe sameaudience,thePort andCBBEPjoined
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togetherto collectivelysolicit ideas.ThePort is a contractor to theCBBEPto obtainthe
information.Oncethat informationis obtained,Olivarri & Associates,Inc. will preparea
reportthat will be usedasneededby thePort’s ChannelImprovementProjectandthe
CBBEP.

This meetingis the last in aseriesof five meetingson thebeneficialusesof dredged
materialthroughoutthe area.Previousmeetingshavebeenheldatthe BlucherInstituteat
TexasA&M University in CorpusChristi, InglesideOn TheBay, TheUniversityof
TexasMarineSciencesInstitutein Port Aransas,andin Kingsville.

Mr. CarangeloaskedMr. Kramsto speakabouttheexistingsystemof theship channel
andtheproposedimprovementsto theship channel.Mr. Kramsnotedthat theproposed
ChannelImprovementProjectis a federalproject, with theU.S. Army Corpsof
Engineers(Corps)astheleadandthePortasthelocal sponsor.Theprojectbeganwith
the local sponsor’sdecisionto pursuetheproject.It wasthensentto Congressfor
approvalto investigate.After Congressionalapproval,the first partof a two-phase
planningprocessbeganwith aReconnaissanceStudyby theCorps.Thatstudywas
completedin 1994.

Thesecondphase,FeasibilityStudyandEnvironmentalImpactStatement,is currently
underway.It beganwith a costsharingagreementsignedin June1999. If theresultsof
theFeasibilityStudyshowthereis nationalinterestor benefit,thenit is sentto Congress
for authorizationandfunding,thento engineeringanddesign,construction,and finally
operationandmaintenance.TheFeasibilityStudy is expectedto completewithin three
years.

Mr. Kramssaidtheexistingsystemis about38 nauticalmiles in length.TheEntrance
Channelis 47’ deepand700’ wide. ThemainShip Channelis 45’ deepand400’ wide.
LaQuintaChannelis 45’ deepand400’ wide, andtheCorpusChristi InnerHarboris 45’

deep.Thereare threegeneralimprovementsto theproposedChannelImprovement
Project.The first is wideningthechannelacrosstheCorpusChristi Bay andaddingbarge
shelvesto 530-feet.Thesecondalternativeis deepeningtheentireship channelsystemto
50- or 52-feet.Thethird alternativeis to extendtheLa QuintaShip Channelandadda
turningbasin for the proposedcontainerterminal facility. In March 1998,the Port
purchasedapproximately1,000 acresof adjacentto ReynoldsMetalsto builda container
terminal.Theyarecurrentlyin negotiationswith severallargecontainercompaniesand
this alternativeis contingentuponan agreementwith oneof thesecompanies.

Mr. Carangelosaidit is thegoalofthePort to get theChannelImprovementProjectinto
theWaterResourcesDevelopmentAct (WRDA) 2002.Therearea lot ofenvironmental
studiesgoingonandit is a very high intensityproject.

Mr. Carangeloexplainedthat seenfrom aglobal perspective,thebeneficialusesof
dredgedmaterialincludeengineered,agricultural,and environmentalapplications.
Examplesofengineeredusesincludeland creationand landdevelopmentusessuchas
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levees,landfill capping,andstrip mine reclamation,aswell asdredgedmaterialreuselike
constructionquality materials,manufacturedsoils (building products),andcommercial
andindustrialfacilities. Examplesofagriculturalusesofdredgedmaterial include
aquacultureusein confinedplacementsitesandtopsoil.

Themostpopularlyrecognizedofthethreetypesofbeneficialusesofdredgedmaterials
areenvironmentaluses.Examplesofenvironmentalusesincludemarshwetlandcreation
andrestoration,aquaticandmarinehabitatenhancement(reefstructures,seagrassbeds,
unvegetatedshallowwaterhabitat,andemergentmudflatshabitat),gulf beachandbay
beachnourishment,terrestrialhabitats(rookeryislandsandrecreationaldestinationsand
parks),shorelineerosioncontrol,nearshoresedimentmanagement(underwater
berms/capping),andthin layering(ecologicalstimulation.)

Mr. Carangeloturnedthemeetingoverto LeahOlivarri. Ms. Olivarri saidthatthe
purposeofthemeetingwasto solicit ideasandperceptionson beneficialusesof dredged
materialsfor the entireestuaryarea.Theseideaswill notautomaticallybe donejust
becausetheyareon alist, but it will preventprojectmanagersfrom havingto starta
squareoneto decidewhatto do with thedredgedmaterialresultingfrom theirproject.

Verbal commentsthatwere receivedwere:
• Shorelineerosionandstabilizationon Live OakPeninsula,especiallyin Copano

Bay.
• Renourishthepublic beachin Rockport.
• Enhancerookeries.
• Enhancenestingsitesat Little Bay.
• Createwetlandsasexchangefor otherwetlandsonpropertyadjacentto Hwy 35

(CoveHarbor)to expandAransasNavigationDistrict.

Therewereno writtencommentsreceivedat themeeting.Mr. Carangelothankedthe
attendeesandadjournedthemeeting.
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ThePort of CorpusChristi held a public meetingon Wednesday,December6, 2000 at
6:00 P.M. in theNuecesRoomof the SolomonP. Ortiz InternationalCenter,402Harbor
Drive, in CorpusChristi. The purposeof this meetingwas to updatethe public on the
statusofthe ChannelImprovementProject.

Themeetinghadtwo parts:thefirst wasa comprehensiveproject overview presented by
PaulCarangeloand David Krams,Portof CorpusChristi. The secondwasa presentation
of the hydrodynamicand salinity modeling presentedby Gary Powell, Texas Water
Development Board, and a presentationof the beneficial uses/dredgedmaterial
management(BUIDMM) optionspresentedby PaulCarangelo,PortofCorpusChristi.

Attendeeswere:
• Kari Jecker,PBS&J
• Terry Roberts,Corpsof Engineers
• GregBrubeck,PortofCorpus

Christi
• LeslieEnriquez,Ch. 28 Univision
• Nolan Rhodes,resident
• Alan Dinn, CC WaterShore
• FrankBrogan,Port of Corpus

Christi
• GaryPowell,TexasWater

DevelopmentBoard
• Norma Urban,resident
• Daniel,Michael & Mary Birt, Boy

ScoutTroop 164
• Dana Cheney,JFK Group
• Dave Michaelson, Port of Corpus

Christi
• Mark Fisher, Texas Natural

Resource Conservation
Commission

• FrankBeck,City ofCorpusChristi

• Jim Shiner, Shiner, Moseley &
Associates

• PeterDavidson,City of Corpus
Christi Marina

• Bill Dodge,Chairman,Port
Commission

• PaulCarangelo,Port of Corpus
Christi

• Kelly Billington, Olivam &
Associates,Inc.

• JohnnyFrench,US Fish& Wildlife
• Martin Arhelger,PBS&J
• Mike Jansky,Environmental

ProtectionAgency
• DavidDear, Citgo
• Mark Meunier,Kiewit
• PatVeteto,RyE, Inc.
• TomRodino,Shiner,Moseley&

Assoc.
• BarbaraDorf, TexasParks&

Wildlife, CoastalFisheries
• J. Goldston,GoldstonEngineering
• JayReining,Legal Department,

City of CorpusChristi
• Jaime Adame, KiewitlGulf Marine
• RayNewby,TexasGeneralLand

Office -

• David Ondrias,City of Corpus
Christi, Parks and Recreation

• JohnPhillips, International
ResourceGroup

• Mark Avelar, Morehead, Dotts &
Associates

• Leo Trevino,CoastalBend Bays &
EstuariesProgram

• David Krams,Port of Corpus
Christi

• LeahOlivarri, Olivarri &
Associates, Inc.
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Mr. Bill Dodge,Chairmanof the PortCommission,welcomedthe public to themeeting.
He said the purposeof the meetingis to updatethepublic on the statusof the Channel
ImprovementProject.This is the fourth meetingof this partnershipwith the US Army
Corps of Engineers.This study is being done at a cost of $6.9 million. The Port
Commissionand Staff havebeenvery busy working on a numberof fronts to diversify
ourPort to eitherremaincompetitiveorgrow competitivein a numberof different non-
traditional lines. TheChannelImprovementProjecteffort is consideredcritical, not just
to the current competitiveness,but also to the future competitivenessof the Port of
CorpusChristi. Tonight’s briefing continuesa seriesof public briefings that havebeen
held over the past few months,most recentlyin August 1999 and May 2000. Another
public briefing is tentatively scheduledfor Februaryor March 2001. The Port plans to
complete this project in time for authorizationthrough WRDA (Water Resources
DevelopmentAct) 2002.

ComprehensiveProjectOverviewSummary
Mr. Paul Carangelo,Project Environmental Coordinator, thanked Mr. Dodge and
reviewedtheagenda.Themeetingis setup in two parts.The first part is a comprehensive
overview of all elementsof the project followed by a questionandanswersession.Part
two will be a more detailed briefing on Hydrodynamicand Salinity Modeling and
Beneficial Uses/DredgedMaterialManagementOptionsthat arebeingconsideredfor this
project. Part two will be followed by anotherquestionandanswersession.Therearealso
commentformsavailablein theagendapackets.

Mr. CarangelointroducedMr. David Krams, SeniorProjectEngineer.He reviewedthe
existingchannelsystem.There are a total of 35 miles of deepdraft navigationchannel
that begins in the Gulf of Mexico. From the Gulf throughthe Port Aransasjetties the
channel is about 500-feet wide. There is an eight-mile reach from Port Aransasto La
QuintaJunctionnearIngleside.Across theCorpusChristi Bay,thereis about10 miles of
400-feetwide channelto theHarborBridge. Finally, thereis eight-milesof Inner Harbor
to the west of the bridge.The Port of CorpusChristi is currently authorizedto 45-feet
throughall ofthosereaches.

Now, the Port of Corpus Christi is studying six alternatives.Originally, therewere
seventeenalternativesand thosehavebeennarroweddownto six. They are:

1. Widen existing 400-foot wide channel acrossCorpus Christi Bay between
InglesideandtheHarborBridgeto 530-feet;

2. Add bargelanesacrossCorpusChristi Bay;
3. ExtendLa Quinta Channelapproximately8,000-feetand add a turning basinat

theproposedLa QuintaTradeGateway;
4. Deepenthe entireCorpusChristi Ship Channelsystemto 52-feet,from the Gulf

of Mexico to Viola TurningBasin,andwidenacrossCorpusChristi Bay;
5. Deepenthe entire CorpusChristi Ship Channelsystemto 50-feet,from the Gulf

of Mexico to Viola TurningBasin,and widenacrossCorpusChristi Bay;
6. DeepenLa QuintaChannelto 50-feet.
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This is a federalprocess,leadby the Corps.Weare in thesecondphaseofa two-phased
planning process. The first phasewas Reconnaissance,which was completedin 1994.
This wasa quick initiative study by the Corpsto determinewhethertherewas federal
interestto proceedinto a moredetailedFeasibilityStudy. We areaboutmidwaythrough
the Feasibility Study and are seeking authorizationunder WRDA (Water Resources
DevelopmentAct) 2002.

Therearevarioussocio-economic,environmental,andengineeringstudiesthat area part
ofthis project.Economicstudiesthathavebeencompletedinclude:

• ChannelWideningBenefits
• Channel Deepening Benefits
• Multi-port Analysis for La Quinta
• TonnageForecasts
• VesselFleetForecastsCommoditySpecificVesselForecasts

Deepeningbenefitsareconstrainedby existing and projectedtrading portsand routes.
Someusersof ourport will becomingfrom aport that hasshallowerwaterthat we have.
However,the draftanalysisdid showthat we wouldbe ableto derivebenefitsfrom 75%
of crudeimports,50% ofpetroleumimports,40%of petroleumexports,and8%of grain
exports. We will also be evaluatinghow the deepeningwill affect offshoretransferof
crude(lightering).

Widening benefitswill be derived from reductionsin delayscausedby vesselmeeting
restrictions. Thereare various meetingrestrictions that are self-imposedby the pilots
including combinedbeamwidth restrictionsand combineddraft restrictions. Widening
increasessafetyandreducesdelays,which result in transportationcostsavings.

Preliminary economicresults show recommenddeepeningof the CorpusChristi Ship
Channel to 50-feet or 52-feet with widening to 500-feet or 530-feet. Results for La
Quinta show justification for the extensionat its current depth of 45-feet although
deepeningof that reachmaynot be economicallyjustified.

Therehavebeenmanyengineeringandenvironmentalstudiesgoing on. Theyinclude:
• Ship Simulation
• Geo-technicalAnalyses
• DredgeQuantities
• Shoaling Studies
• Cultural Resources
• DredgeMaterialPlacementPlan
• Shoreline Erosion

• Hydrodynamicand Salinity Modeling
• Pipelines

• Living ResourcesTrends
• Species-Habitat Database

• Water and SedimentQuality
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• BeneficialUsesofDredgeMaterial
• Mitigation Alternatives
• BallastWaterManagement -

• Spill ControlStrategies
• CumulativeImpacts
• EndangeredSpecies
• MarineandEstuarineResources

The Corpsperformedthe ship simulationstudy. It is a real-time ship simulator.Actual
Aransasand CorpusChristi Pilots participatedin the study. The simulatormodeledthe
entire reachof the channel,including channelmeetingsand turning basins.They also
included a Barge ShelfAnalysis with a video survey of existing practicesto make
recommendationson theadditionofbargeshelves.Recommendationsincludedwidening
acrossthe CorpusChristi Bay to 530-feet,widening acrossthe Lower Bay Reach(La
QuintaJunctionto Port Aransas)to 530-feet,widen a portionof the entrancechannelto
700-feet,andwidenLaQuintaextensionto 400-feet.

Geo-technical analyseshave been completed. A review of existing borings was
completedto determinethe types of materials that will be removedfrom the project
areas.In general,thematerialsacrossCorpusChristi Bay andoffshorearesoft clay,stiff
clay in theInnerHarborandLa Quintaextension,andsandin Lower Bay andLa Quinta
Channel.Thesematerial characteristicsdeterminecostsrelatedto dredging,any suitable
use for beneficial uses,Slope Stability Analysis, and suitability of use as levee and
beneficialuseconstruction.

The amountof material that will be available is dependenton the alternativesthat are
chosen.Thereareapproximately:

• 5-6 million cubic yardsof new material available from wideningacrossCorpus
Christi Bay;

• 300,000cubicyardsofnewmaterialavailablefrom creatingbargeshelves;
• 7 to 8 million cubic yards of new material available from the La Quintaextension;
• 10 to 15 million cubicyardsofnewmaterialavailablefrom theextendedentrance

to theLa QuintaJunction;
• 7 to 10 million cubic yardsof new material available from deepeningacross

CorpusChristi Bay;
• 3 to 5 million cubic yardsof new material available from deepeningthe Inner

Harbor; and
• 3 to 4 million cubic yardsof new material available from deepeningLa Quinta

Channel.

Total available new work material is between 5 and50 million cubicyards.

A shoalingstudy was doneto determinethe amountof materialthat would needto be
removedduring the 50-yearlife of this project. Historical recordswere reviewedand
samplingwasdone.
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ComprehensiveProjectOverviewQuestions& Answers
David Dear said in the HoustonShip ChannelProject,they widenedfirst and arenow
goingbackto addbargeshelves.Citgo thinkswideningtheChannelandaddingthebarge
shelvesaremost importantand wantto makesurethat CorpusChristi doesnot makethat
samemistake,wideningwithout bargeshelves.

PaulCarangelosaidthePort is taking noteofthe lessonslearnedfrom otherprojects.The
bargeshelveshavealwaysbeena componentof all thealternativesbeingconsidered.As
a nuanceof the way the study moniesand processesgo forward, the bargeshelvesare
actuallybrokenout asa separatecomponent,but theyarealways therefor everyoption.
ThePortis very focusedon that component.

David Kramsaddedthat the currentpracticeis to usetheexisting beaconsthat are800-
feetapart.Thebargesarealreadyusing this areaasa bargeshelf.The Portrecognizesthe
importanceof that.

David Dear askedwherethe funding comesfrom to relocatepipelines.Paul Carangelo
saidtherelocationofpipelinesis thesubjectofstateand federalcourtaction atthis time.
Current practice is that the owner of the pipeline is consideredresponsiblefor that
relocation.

PeterDavidsonsaid the DMPA areassouth of the Ship Channelimpedeaccessto the
CorpusChristi Marina,which causesproblemsand impedesnavigation.Coming in from
Port Aransas,boats haveto be careful of draft to avoid the spoil areascoming into the
marina.Heaskedif thePorthadany evaluationsofwhatcouldbe donein thefuture.

Paul Carangelosaid this was interestingto learnbecausethe Port wasnot familiar with
thatproblem.He thankedMr. Davidsonfor bringing this problemto the Port’s attention.
It hasbeena standardpracticethroughouthistory for the Port to usethoseareas.At this
time, they have not consideredit a problembecausethey have not beenawareof that
until now. Oddly enough,somepeoplehavesuggestedthePort put dredgematerialthere
to renourish Sunfish Island. This may be a conflict of ideas. DMPA l7D typically
receives very soft clay and consolidation in that area goes back very quickly to its
original depths.David Kramsaddedthat depthis eight feet.

GregBrubeck suggestedthe Port meet with the Marina as soonaspossibleto address
these issues.

David Dear asked if the deepening would be all the way up the Inner Harbor. Paul
Carangelo said, “Yes.”

Greg Brubecknoted the Port’s schedulefor the recommendedeconomicplan is early
next year. Paul Carangeloaddedthat is why the Port is planninganotherupdatemeeting
in the spring.
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Frank Broganasked if there is any needto widen at the entrancechannel,near Port
Aransas.David Krams said there is a transitionfrom 600-feetto 720-feet in that area.
WES recommendedthey widen that areabecausethe shipshaveto swingwide to make
theturn.

David Ondriassaid hewasa newcomerto theareaand will beworking with the Water
ShoreAdvisory Committeeat the City. Hejust movedherefrom Houstonand hassome
familiarity with the HoustonShip ChannelProject.He was interestedto know if, at the
outset,therewereprivate interestsof smallerchannelsthat wantedto becomepartof this
projector if it hasbeenan issueat all.

Paul Carangelosaidthat wasa somewhatthorny issue.Theshortansweris no, but there
havebeensomeideastenderedfor otherdredgingandwaterfrontdevelopmentprojects.
Theseideaswill bepresentedaspartofthebeneficialusesforum.

DavidOndriassaidhewasaskingthisquestionfrom thestandpointofFederal,State,and
City governmentworking togetherfor substantialimprovements.He askedif the Port
wasstill opento theideaofhavingadedicatedchannelto theMarina.

Paul Carangeloaskedthat thePort andthe City meetto discussthis. GregBrubeckwill
be thepoint of contactto arrangethis meeting.Therehavebeensomeproposalstendered
to the Port in thepast,but havebeencomplicatedfor this projectto addressbecausethey
havetheirown setof issuesthat haveto be dealtwith. LeahOlivarri notedthat theCorps
might havelimitationson this issue,too.

Nolan Rhodessaid if the Port doeshavetheopportunity, they should look into this. It is
also important to look into the fact that the harbor at the Marina was originally dug to 20-
feet,in someplaces26-feet.Today, it is 6- to 7-feet.At somepoint in thenearfuture,the
City hasto go throughtheplanningandenvironmentalimpactsof dredgingthatmaterial.
If it could be includedin this project, eventhough it is not the Port’sobligation, that is
somethingto think about.MaybethePort couldsolicit helpfrom theCity.

Paul Carangelo said his job is to get a project for the Port and he is going to very
jealouslyguardthat timeline. However,giventheresourcesbetweenthetwo parties,they
canthink throughthe bestway to do that. GregBrubeckaddedthatthePort’s focusis the
authorized federal channel. These discussions are not part of that definition.Thatdoesn’t
mean that we cannot talk about them, but realize that it is outside the scope of what the
Port hasembarkedon.

HydrodynamicandSalinity ModelingSummary
Gary Powell said therewasa RACT (RegulatoryAgency CoordinationTeam)meeting
abouta monthago whereTWDB presentedanimationsthat showedthe circulation and
salinity patternsin this estuaryundercurrentconditionsand then repeatedthat with wet
and dry years with the maximum developmentplan for the Channel Improvement
Project.Theinterestingthing aboutthat is thedifferencebetweenthe currentconditions
and the proposedimprovementsis almost nothing. For example,the differencein tidal
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elevationwas .06 - .08 feet. It doesnot appearthat anything that hasbeenproposedfor
this projectwould haveany profoundeffects.Thebayis veryhealthy. In fact, this system
hastendencyfor very high salinity. The ship channelactuallydiminishesthe stressful
periodsbecauseit improvestheoceancirculation.

Thesalinity effect is mostlyalreadyhere.Theimprovementsshowa changeofabouttwo
partsper thousandover theentirerangeof thebay.Thereweresomeareasthat seemedto
have enhancedrecovery.Onewas the areaof the NuecesBay nearthe NuecesRiver
Delta. Therewasa structurethat was suggestedbeplacedin that areain the maximum
developmentplanto seewhatthe impactwould be. It turnsout thatsalinitiesweregreatly
improvedby “trapping” the fresh water fronts. They reside longer in the NuecesBay
beforetheyarewashedout to theCorpusChristi Bay.

There is continuedmodelinggoing on. We are still working to look at dredgedmaterial
and three-dimensionalstratification. The animationswill be available on the TWDB
website,www.twdb.state.tx.us.

BeneficialUses/DredgedMaterialManagementOptionsSummary
Thepresentationis attachedto serveassummarynotes.

BeneficialUses/DredgedMaterialManagementOptionsQuestions& Answers
JayReining askedif the Port was dredgingthe InnerHarbordeepenoughto get all the
contaminatedmaterial.PaulCarangelosaidthe ideaof contaminationis in theeyeof the
beholder. Becausethis is an industrialized channel, it has always been suspectto
contamination.

Greg Brubeck addedthat whenthe Port went from 40- to 45-feet,they accomplished
essentiallywhat Mr. Reining wasaskingabout.All of thosesedimentsthat might have
beenconsideredcontaminatedwerecaptured.Noneof thesedimentsthathavecomefrom
thechannelhaveviolatedany thresholds.They havejust had traceamounts.All suspect
materialsthat were removedduring the 45-foot project were placed in uplandconfined
areasand capped.

Paul Carangelosaid becauseof the history of the CorpusChristi Ship Channel,it is a
textbook case for zinc contamination. He noted his disagreement with the Ward report,
because he used some dated information. Many of the materials that were placed in
upland confined sites and capped were later sold. There was no trace of contamination.

GregBrubecksaid the currentplan is to continueplacingall the material from the Inner
Harbor into upland confined sites because it is simply not worth the effort.

Paul Carangeloaddedthat it is not on a chemicalbasis, but on an environmentalbasis,
that the Port has made that decision and the Workgroup agrees.

Dave Michaelson asked if in Option 3A, the deepening stops at Beacon 82. Paul
Carangelosaidoption 3 is actuallyto deepenall thewaythroughthe system.Becausethe
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materialswestof Beacon82 aregoing to go to uplandplacementsitesandmaterialseast
ofBeacon82 aregoing to otherareas,theydecidedto separateOption3 into two partsto
showtheseparationofmaterials.

David Dear asked how many more years of capacitywas available for maintenance
material.PaulCarangelosaidtheyhaveadditional capacitythatwasnot thereduring the
45-foot project. The Port purchasedthe Tule Lake area,the Driscoll Foundation,and
haveaddedsignificantcapacity.The ideaof a 50-yearproject life is to think of a major
navigationprojectasagenerationalimprovement.We cancontinueto raiseleveeheights,
but still get that capacityevenwith diminishingsites.

David Dearaskedif the Port had receivedinterestexpressedby industry to dredgetheir
berthsif the channelis deepened.Paul Carangelosaid whenthey do thesestudies,they
accommodatefor thematerialasif theuserwasgoingto dredgetheirberthsto that depth
also. David Kramsaddedthatthe Port mustaccountfor the additionalmaterialsand the
costofbringing thatfacility to properdepths.

To furtheranswerthe questionaboutcapacity,Greg Brubecksaidthe Port makesvery
conservativeassumptions.DavidKramsaddedthe Port hasa betterunderstandingofthe
numbersnow andarestill refining thoseestimates.

FrankBroganaskedif they factoredin any opportunitiesfor sellingdredgematerial.Paul
Carangelosaid they have not accountedfor that, although it hasbeenidentified as a
beneficialuse.Given theyardagerequirementsavailable,theywould just get thebenefits
of the sale and improving the capacity and save the long-term costs. There is no
requirementthat he knows ofwherethe Port would haveto accountfor that.
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The Port of CorpusChristi Authority (Port) and US Army Corpsof Engineers(Corps)
held an informationalpublic meetingat 6:00 PM on Wednesday,April 25, 2001 in the
NuecesRoomofthe SolomonP. Ortiz InternationalCenter.

Attendeeswere:
• PatSuter,SierraClub
• FuatSezer,Kiewit OffshoreServices
• Allan Hayes,ShinerMoseley& Assoc.
• Gabrielle Grunkemeyer,NuecesRiver

Authority
• SusanStone,StoneEarthSciences

• RobertRoberts,A&C Corporation
• JayMasterson,MastersonFabrication
• Ann Melton, Par-Mel Printers
• David Dear,Citgo

• Jim Shiner,ShinerMoseley& Assoc.

• Mark Pattillo, US Army Corps of
Engineers

• SarahHudlow, InglesideResident
• Tom Hall, Coastal Bend Guides

Association
• Bob Heinly, US Army Corps of

Engineers

• Bobby Nedbalek, SanPatricio EDC
• David Jensen,TexasA&M University -

CorpusChristi
• Chuck Rushing,FUGRO
• JudyMcQueen,SherwinAlumina
• HugoBermudez,P1Engineering
• David Krams,Portof CorpusChristi
• EddieArnold, AransasPassResident

• Scott Cheney, Kiewit Offshore Services

• LeahOlivarri, Olivarri & Associates

• Laurie Valenta, Olivarri & Associates

• SteveWilliams, Resident
• LauraElder, Caller-Times
• Bill Kopecky, CoastalBendSun
• MichaelBerry, Bay, Ltd.

• Kenneth Rice, US Fish & Wildlife
Services

• WayneClayborne,US CoastGuard
• RustyRusteberg,Channel10
• ClaytonPoenish,InglesideResident
• Louis Adams,AransasCorpusChristi

PilotsAssociation
• Leo Trevino, Coastal Bend Bays &

EstuariesProgram
• Marie Pattillo, US Army Corps of

Engineers
• R.L. Jenkins,PortlandResident
• JayReining,City of CorpusChristi

• PatParr,League of WomenVoters

• David Mayo, San Patricio EDC

• TomPosey, FUGRO

• David Jones,SherwinAlumina
• Vladimir Shepsis,P1 Engineering
• GregBrubeck,Port of CorpusChristi
• Paul Carangelo, Port of CorpusChristi
• Pauline Clarke, League of Women

Voters

• Carolyn Chancellor, Airport &
Channel Corp.

• Kelly Billington, Olivarri & Associates
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Welcome andIntroductions

GregBrubeckwelcomedtheattendeesto themeeting.

Presentation of theCorps’RecommendedPlan

David Krams introducedBob Heinly, Paul Carangelo,Vladimir Shepsis,Hugh
Burmudez,GaryPowell,LeahOlivarri, Kelly Billington, andLaurieValenta.Mr.
Krams reviewedthe agenda,noting the presentationwould be broken into two
segments.The first presentation,given by Mr. Krams, would be the Corps’
recommendedplan followed by a questionand answer session.The second
presentation,given by Mr. Carangelo,would outline the proposedDredged
Materials Management/BeneficialUses (DMMJBU) Plan and would also be
followed by a questionand answersession.Mr. Kramsalsonotedtherewould be
time at the endof thepresentationsfor generalquestionsandcommentsfrom the
public.

Mr. Krams reviewedthe existing channel systemand noted the history of the
channeldeepening.The currentchannelsystemhasseverallimitations. First, the
current45-footdepthmaynot be sufficient for futureuse.Second,proposedPort
facilities on the La QuintaChannellack deep-wateraccess.Third, the channel
acrossCorpusChristi Bay is narrow. It wasbecauseof theselimitations that the
Port requestedthefollowing improvementsto thesystem:

• Deepento 50-feet,
• ExtendLa QuintaChannel,and
• Widenchannelto 500-feetandadd bargeshelves.

Mr. Krams said vessel sizes are increasingand thereforeare able to transport
more cargo. With a deeper,wider channeland theadditionofbargeshelves,these
vesselscan reducecosts and improve safety. An extensionof the La Quinta
Channelwould allow accessto thesite ofthe proposedLa QuintaTradeGateway.

This is a federalplanningprocessleadby theCorps.ThePortis the local sponsor.
Theyarecurrentlyinvolved in thesecondpartof atwo-phaseplanningprocessto
determinethe feasibility of the project and to developan EnvironmentalImpact
Statement.A cost/shareagreementwassignedbetweenthePort and Corpsin June
1999, for $6.7 million. The processwill take approximately 36 months to
complete.

Many engineeringand environmentalstudieshave taken place. Some of these
include ship simulation, geotechnical quantities, shoreline erosion, and
hydrodynamicand salinity modeling. Other studiesinclude waterand sediment
quality, beneficial uses of dredged material, mitigation alternatives, and
endangeredspecies.
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Initially, 17 alternativeswere identified for this project. Thesealternativeswere
screenedandnarroweddownto six alternatives:

• DeepenCorpusChristi Ship Channelto 52-feet,
• WidenCorpusChristi Ship Channelto 530-feetandaddbargeshelves,
• Extendchannelentrance10, 000 feetanddeepen,
• ExtendLa QuintaChannel7,200-feet,and
• No deepeningof La QuintaChannel.

A benefit-costanalysiswas performedon all six alternatives,which resultedin
the Corps’ recommendedplan.TheCorps’ planformulationincluded:an estimate
of initial constructionand operation/maintenancecostsfor variousalternatives;a
projection of future transportationcostsavingsor benefitsfor eachalternative;a
calculationof thebenefit-costratios and netbenefitsofeachalternative,andthe
resultingrecommendedplan.

Initial constructioncostsincludedthe cost of dredging,leveeconstruction,bank
stabilization,pipeline relocation,and engineeringand constructionmaintenance.
The Corps’ total estimatedcost for construction is $192 million, of which
approximately$50 million is allocatedfor pipeline relocationand $100 million
for dredging.

The Corps’ economicanalysesincluded: tonnage/vesselfleet forecasts;channel
deepeningbenefits like lightering, direct shipments,and lightening; channel
widening benefits;and the benefit-costanalysisandrecommendedplan.Tonnage
forecastsrevealedan annualgrowthofone to fourpercentperyearthrough2056.
Averageannualdeepeningbenefitsare estimatedat over $44 million at 52-feet
depths. Average annual widening benefits are estimated at approximately
$900,000.

III QuestionandAnswerSessionon Corps’ RecommendedPlan

Jim Shiner commented he was surprised there were not enoughbenefitsto deepen
La QunitaChannel.Mr. Kramsrespondedsayingtheexisting industriesalongthat
channelbarely use the 45-foot depths.If anotherindustry were herethat would
utilize deeperdepths,it might affect thebenefits.

Pat Suter asked to whom the benefits accrue. Mr. Krams said these are
transportationcost savings. Industriesthat contracttheseshipsto bring in cargo
aretheonesthatwill benefit.

Ms. Suteraskedwhat benefit is thereto the Port. Mr. Kramsobservedthat this is
a federal channel,so the federal governmentmandatesthe Port make shipping
lanes as competitive as possible. That is why a reconnaissancestudy was
performed;to seeif it is really in the government’sinterestto pursuethis study.
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ThePort is trying to keepCorpusChristi in thelead.SeveralotherTexasportsare
considering deepening their ports. Corpus Christi is not unique anymore,
however, it has the advantagein that it only needs to be extendedtwo miles
insteadofthefifteen requiredby otherports.

Ms. Suteraskedif the docking feeswereby ship or by tonnage.Mr. Kramssaid
the Port chargesdocking feesby tonnage.Mr. Brubeckaddedthat the deeper
channelwould facilitatemoretonnageandmoredockagerevenue.

Ms. Suteraskedwhat effectsthis project will have on the HarborBridge. Mr.
Krams said the deeperchannelwould allow vesselsto draft deeper,therefore
increasingtheclearanceatthebridge.

David Mayo respondedthat thewidening of the channelis importantbecauseif
therewerea collision in thebay, it wouldbecatastrophic.Mr. Kramsagreedand
addedthat wasdifficult to put apricetagon.

Mr. Mayo askedif the recommendedplan was going to be done in part or in
whole. Mr. Krams said it is all one package.Mr. Heinly added the National
EconomicDevelopment(NED) benefitswere considered.They are trying to get
thebestbenefitsfor theentire nation.If thePort decidedto widen only, theremay
notbeenoughbenefit for it to be supportablefor thenation.

Mr. Mayo askedif the La Quinta Channelextensionwould be an additional
phase.Mr. Kramssaid becauseit is in thefeasibility studyphase,we haveto ask
Congressto authorizeasbig a projectaspossible.Thatis not to saythat it would
all beconstructedatonetime, it maybe phased.It dependson availablefunding.

Judy McQueen asked if the Port looked at current utilization. Mr. Krams
respondedyes. Ms. McQueenthen asked if we were alleviating some of the
burdenof otherTexasports. Mr. Kramsreplied this study did not go into that,
becauseof already existing infrastructure.Mr. Brubeck addedthat the Port of
CorpusChristi is one of threesuchprojectsin Texas.There is no fighting over
cargo at this point as Corpus Christi cargosdiffer from otherTexasports.

Someonein the audienceaskedwhat the timelinewas for this project. Mr. Krams
saidtheyareplanningfor authorizationin theWaterResourcesDevelopmentAct
2002 (WRDA 2002).

IV Presentationof DMMIBU Plan

Mr. Krams introducedPaul Carangelo,who presentedtheDMMfBU update.Mr.
Carangeloreviewedthe information that would be covered in this presentation
and noteda questionand answersessionwould follow. He notedthepurposeof
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this presentationwas to presentthe recommendedDMM/BU Plan to the public
and providean opportunityfor public comment.

Mr. Carangelosaid the key finding in the 1994 ReconnaissanceReport with
regardto dredgedmaterialmanagementplanningwasthat the existingplacement
sitescouldaccommodateall thedredgedmaterial resultingfrom this project.This
plan incorporatesbeneficialusesfor severalreasons:it is a federal,state,andPort
policy; there is the potential to yield net positive environmentalbenefits;
beneficialusescanbe donepotentially at similar costs;and thereis greatpublic
acceptance.

The DMMJBU Plan integratesengineeringstudies, environmentalstudies,and
public input. Theproposedproject is environmentallysound.This proposalwas
developedby andagreedto by stateand federal regulatoryagencies,hasinvolved
the public throughout,andhaslong-termenvironmentalbenefits.

The new work dredgingwould result in approximately41 million cubic yards
(CY) of material. The maintenancework would result in approximately3.5
million CY peryear.

Theproposedplacementplan includes:

• A breakwaterand+/- 200 acresof unvegetatedand vegetatedsubmerged
and emergenthabitatat thewest end of DredgeMaterial PlacementArea
13 (DMPA 13),acrossfrom theLa Quinta ChannelExtension.

• A +/- 130-acrebuffer zoneon thewestsideof theproposedLa Quinta
TradeGatewayproperty.Shorelineandvegetatedhabitatfor InglesideOn
TheBay.Three+/- 175 to 200 acresiteswith breakwaterand vegetated
andunvegetatedsubmergedhabitatneartheLaQunitaJunction.Shoreline
protectionfor PelicanIslandandPort Aransas.Abreakwaterand+/- 200

acrevegetatedandunvegetatedemergent,shallow,anddeep-waterhabitat
just eastofDaggerIsland.Asubmergedfeederbermfor thePort Aransas
Beach.And,continuedplacementof existingDMPAs, including the Inner
Harborand offshoresites.

Mr. Carangelosaidthereis still muchwork ahead.A draft FeasibilityReportand
draft EnvironmentalImpactStatement(EIS)arescheduledfor completionin fall
2001.TheCorps’ will hold a public meetingin fall 2001. Thefinal EIS is
scheduledfor completionin February2002 for inclusionin theWaterResources
DevelopmentAct (WRDA) 2002.

V QuestionandAnswerSessionon DMM!BU Plan

Mr. Mayo askedwhen mitigation would begin for this project. Mr. Carangelo
repliednow that the proposedplan hasbeenidentified, the impactsof the model
would be evaluated. This is where mitigation takes place. However, they have
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takengreatcareto avoidmitigation issuesthus far. Hestatedit washis guessthat
becausetheywerecreatingmorehabitats,therewould be little or no mitigation.

Mr. Mayo asked if there would be dredged material placed on shore. Mr.
Carangelosaid some materialwould be placed in existing confinedplacement
areas.Forexample,innerharbormaterialwill be placedin uplandconfinedareas.

Mr. Mayoaskedif therewasno concernaboutcontaminants.Mr. Carangelosaid
the InnerHarborhasa legacyof contamination,sotheworkgrouphasdetermined
that any of the new work or maintenancematerialwould be placed in upland
confined sites even though there have been no significant findings of
contamination. It was noted that The Clean Water Act is working and
maintenancedredginghelps. Mr. Brubeckaddedthat thereare traceamountsof
somecontaminantsfoundthroughoutthechannel,but becauseof management,it
is nota hugeproblem.Whenthechannelwasdredgedfrom 40-feetto 45-feet,the
materialwasplacedin anuplandconfinedplacementareaandcapped.

DavidJonesaskedhowthe $110million non-federalamountwould be raised.Mr.
Carangelorepliedthefunds would bebasedon therevenuefrom thedockageand
tariff revenuesthe Port receives. He stressedthe fact that the Port is self-
sufficient. Mr. Kramsaddedthat $50million is estimatedfor pipelinerelocations,
which will be borneby pipelineowners.

Someonein the audienceasked how they proposedto generatethe required
federal funds without a fight. Mr. Carangelosaid there is always a fight for
money,but if thecommunityagreesthatthis is an importantprojectthenthereis a
betterchancefor funding. He addedthat the Port hasa strong pastof obtaining
necessaryfunding.Mr. Heinly addedthat thereare no negativesto dateregarding
funding. Thereis only a questionof building asfast as you canor allowing the
Port to slow down its timetableto ensurefunds aregenerated.He also notedthat
the almostfour to oneratio thePort has for this projectis a strong indicationthat
theywill receivenecessaryfunding in appropriatetime.

Tom Hall said he is concernedabouttheareafilling in betweenPelicanIslandand
PlacementPlan Option J. They call this areathe EastFlats. It is disturbing the
fresh water flows in this area.They are losing the fish hatchery here. Mr.
Carangelosaid thereis a conflict in this areabecausesomepeople like to fish
there.Othersareonly concernedaboutthebirds on PelicanIsland. This conflict
will beaddressed,in depth,in thenext modelingscenario.

Anne Milton said she thoughtthat the areamentionedin Public Comment#61
waswetlands.Mr. Carangelosaid thesewerejust generalideasgatheredfrom the
public. The Port is notconsideringthisasan option in theDMMIBU Plan.



POCCA ChannelImprovementProject
SummaryofPublicMeeting
Wednesday,April 25, 2001

David Jensenaskedwhat type of armoredleveeswould be constructedin this
plan. Mr. Carangeloexplainedtheywould be rocksand largeboulderssimilar to
thoseusedin currentshorelineprotection.Mr. Kramsaddedtheycold be likened
to theMarinajetties.

Someonein the audienceaskedwhat the plan was for the areato thewestof the
La QuintaTradeTerminalproperty.Mr. Carangelosaidtheplanfor this areais a
130-acre,elevatedbuffer zoneto protectneighborsto the westfrom soundand
visual distractions.The buffer would be a one-timeplacementarea and may
becomeaparkorrecreationdestination.

Eddie Arnold noteddredgeactivity drives birds away from Pelican Island. He
suggestedonly dredgingthat areawhenthe birds had migrated.Mr. Carangelo
reassuredhim that they would calendar restraints into considerationwhen
dredging that area. Ms. Suter affirmed they have been careful of calendar
limitations in thepast.

David Dear askedif the Houston/Galvestonproject had any impact on shipping
during that project’s construction.Mr. Krams answeredhe did not know about
Houston,but the CorpusChristi Port’sdredgingcontractstipulatesthat thedredge
getsout ofthe wayof ships.Thepilots give thedredgea headsup with plenty of
lead way to move. Oneaudiencemembernoted that the HoustonShip Channel
hasbeenshut down for pipeline relocation,but had not had any problemswith
dredgingasfar asheknew.

Someonein the audienceaskedif theCorpusChristi Port Industrieswere behind
this project. Mr. Kramssaid theyhavebeenkept abreastof theprogressand, in
general, were supportive of the project. -

There were no additional comments. One written commentwas receivedat themeeting.
Michael Berry askedDavid Krams to call him to discusscosts; including the cost of
dredgingfrom dockto channel;andthecostto disposedredgedmaterialsfrom this area.

Themeetingadjournedat 8:00 PM.

Olivam & Associates has received three written comments in themail, to date:

Fuat Sezerand Scott Cheneywrote, “Thank you very much for the meeting to
inform peopleaboutthe latestdevelopments.Kiewit Offshoreis developinga new
offshore fabrication facility at the intersectionof Jewel Fulton Canal and La
QuintaChannel.We havea 3,600-footlong water frontagealong the La Quinta
Channel.It is very importantfor us to widen and deepenthe La QuintaChannelto
the samewater depth and width as the CCSC. We will be constructingand
transportinglargefloater structures,which will requireevery bit of waterdepth
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andwidth availablein the ship channel.Pleasereconsiderthe wideningof theLa
QuintaChannel.Thankyou.”

Robert B. Robertswrote, “I serveon the Board of Directorsof the Airport and
ChannelCorporationat IslandMoorings,PortAransas.Weareresponsiblefor the
maintenanceandupkeepofPiperChannel.Pleasekeepmeinformed.”

ChuckRushingwrote, “Hasadeepdraft anchoragebeenconsideredfor insidethe
bay?Considerdiscussingbenefitswith shippinglines and port industriesversus
costsof initial andmaintenancedredging.A good locationmight be on thesouth
side of the bay crossingchannel,just westof La Quinta Channeland Dredge
MaterialPlacementArea“R”.



CorpusChristi BeachAssociation
April 20, 2000

David Krams and Paul Carangelomet with the CorpusChristi BeachAssociationon
April 20, 2000.TheAssociationmeetson thethirdThursdayof eachmonthat 4:00PM at
the BreakersCondominiumon North Beach.Betty Black is the currentPresidentand
PaulandDavid were invited by Dearl Lance,member.PaulandDearlmet recentlyat the
TexasBeachAssociationmeetingin Houston,Texaswheretheyarebothmembers.

Paul Carangeloprovided the audienceof about 25 with copies of the August 1999
newsletteron the CCSC-CIP.Paul’s briefing describedthe effort to authorizea major
navigationfeature;describedthegoalsofthePCCA in theCCSC-CIP;anddescribedBU
opportunitiesassociatedwith the project. David and Paul answeredvarious questions
abouttheCCSC-CIP.

The audiencelearnedabout the Rincon federal assumptionand dredgingschedulefor
2000andthe possibleuseby theCOE for thefeederbermsfor CC beachand for the bird
rookery. They also learned about the upcoming BU forums. The associationwas
interestedin whetherthe materialsfrom theCCSC-CIPmight be suitablefor CC beach.
They madeno mentionaboutship wakesand relateddamage.They were interestedin
future updatesfrom the Port on the project.Deal Lance will contactPaul from time to
time to invite the Port for the update.The presentationwith Q&A lastedabout 35
minutes.
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Tuesday,October3, 2000
George’sRestaurant,FlourBluff

Representativesfrom thePort, CBBEP,andOlivarri & Associates,Inc. met with the
CoastalBendGuidesAssociationat theirregularlyscheduledmonthly meeting.CBGA
Membersin attendancewere:

• Marvin Engel • RalphElliott
• Don Miller • WarrenHart
• Willard Allen • Don McTee
• JerryWellman • W.A. Mayer
• RichardGamewell • FrankDuxstead
• Mark Lyons • Don Hand
• Barry Badders • RandallRoquette

Presentersincluded:
• David Krams,Port ofCorpusChristi • LeahOlivarri, Olivarri & Associates
• PaulCarangelo,Port ofCorpusChristi • Kelly Billington, Olivarri & Associates

Thepresentationbeganwith CaptainMark Lyons introducingPaulCarangelo.Mr.
CarangelothankedCapt.Lyons and theCBGA for allowing thePort andCBBEPto talk
with themand gatherinputon thebeneficialusesof dredgedmaterial.Heintroduced
David Krams(Port) andLeahOlivarri andKelly Billington (Olivarri & Associates,Inc.).

Mr. CarangelosaidthePort is in theprocessof studyingimprovementsfor theCorpus
Christi Ship Channel.In that project,theyaretrying to identify potentialbeneficialuses
of dredgedmaterial.TheCBBEPalso identifiedmaximizingbeneficialusesof dredged
materialin theirEstuaryplan.TheCBBEPwasgoing to startan outreachprogramto
begincontactingpeopleabouttheir ideasfor dredgedmaterialandpotentialprojects.
Similarly, thePortwasgoing to startan outreach program to get ideas and comments
from thepublic in regardto theShip ChannelProject.So, insteadofhavingtwo programs
trying to reachthesameaudience,thePort andCBBEPjoined togetherto collectively
solicit ideas.

The Portis a contractorto theCBBEP to obtainthe information.Oncethat informationis
obtained,Olivarri & Associates,Inc. will prepareareportthat will beusedasneededby
thePort’sChannelImprovementProjectandtheCBBEP.HeaskedMr. Kramsto talk
abouttheexistingsystemoftheship channeland theproposedimprovementsto theship
channel.

Mr. Kramssaidtheexistingsystemis about38 nauticalmiles in length.TheEntrance
Channelis 47’ deepand 700’ wide. The main Ship Channelis 45’ deepand400’ wide.
La QuintaChannelis 45’ deepand400’ wide, andtheCorpusChristi InnerHarboris 45’
deep.



SummaryofBeneficial UsesMeeting
CoastalBend GuidesAssociation

October3, 2000

Mr. Kramsnotedthat theproposedChannelimprovementProjectis a federalproject,
with theU.S. Army Corpsof Engineers(Corps)asthe leadandthePort asthe local
sponsor.Theprojectbeganwith the local sponsor’sdecisionto pursuetheproject. It was
thensentto Congressfor approvalto investigate.After Congressionalapproval,thefirst
partofa two-phaseplanningprocessbeganwith aReconnaissanceStudyby theCorps.
Thatstudywascompletedin 1994.The secondphase,FeasibilityStudyand
EnvironmentalImpactStatement,is currentlyunderway.It beganwith acostsharing
agreementsignedin June1999.If theresultsoftheFeasibilityStudyshowthereis
nationalinterestorbenefit,thenit is sentto Congressfor authorizationandfunding,then
to engineeringanddesign,construction,andfinally operationandmaintenance.The
FeasibilityStudy is expectedto becompletedwithin threeyears.

Mr. Kramssaidtherearethreegeneralimprovementsto theproposedChannel
ImprovementProject.Thefirst is wideningthechannelacrossthe CorpusChristi Bay and
addingbargeshelves.Thesecondalternativeis deepeningtheentireship channelsystem
to 50-or 52-feet.Thethird alternativeis to extendtheLa QuintaShip Channeland
addinga turningbasinfor theproposedcontainerterminalfacility.

Mr. Carangelostatedthat thereis approximately25-30million cubic yardsofnew work
materialand 150 million cubic yards,overa 50-yearperiod,ofmaintenancematerial that
could resultfrom this project.He identifiedthePort’sexistingDredgeMaterial
PlacementAreas(DPMAs). Somearelocatedalongbothsidesofthemain channelin the
openwateroftheCorpusChristi Bay andon the islandsjust southofthe mainchannel
betweenLive OakPeninsulaandPort Aransas.TherearealsoDMPAs in theInner
HarborReachalongbothsidesof the InnerHarbor.

Mr. Carangeloexplainedthatseenfrom a global perspective,the beneficialusesof
dredgedmaterial includeengineered,agricultural,andenvironmentalapplications.
Examplesof engineeredusesincludeland creationandlanddevelopmentusessuchas
levees,landfill capping,andstrip mine reclamation,aswell asdredgedmaterial reuselike
constructionqualitymaterials,manufacturedsoils (building products),andcommercial
andindustrial facilities. Examplesof agriculturalusesofdredgedmaterial include
aquacultureuseof confinedplacementsitesandtopsoil.

Themostpopularlyrecognizedofthethreetypesof beneficial usesof dredgedmaterials
areenvironmentaluses.Examplesof environmentalusesincludemarshwetlandcreation
andrestoration,aquaticandmarinehabitatenhancement(reefstructures,seagrassbeds,
unvegetatedshallowwaterhabitat,and emergentmudflatshabitat),gulf beachand bay
beachnourishment,terrestrialhabitats(rookeryislandsandrecreationaldestinationsand
parks),shorelineerosioncontrol,nearshoresedimentmanagement(underwater
berms/capping),and thin layering(ecologicalstimulation).

ThePort andCBBEPareinterestedin public commentandinput andhavesoughtand
continueto urgeearlyparticipation.Therehasbeenintensivestateandfederalregulatory
agencyinvolvementsince1999. Therehavebeena numberofworkgroupssetup for the
purposeofassistingthePortwith developingtheEnvironmentalImpactStatement(EIS)
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andtheDredgedMaterialManagementPlan(DMMP). Therehavebeena numberof
feasibility studypublicmeetingsandupdates,andBeneficialUsesPublicForums.
Previousmeetingswereheldat TAMU-CC BlucherInstitute, InglesideOn TheBay, and
in PortAransasat UT-MSI. Otherswill beheld in the RockportandKingsville areas.

Mr. Carangeloturnedthe meetingover to LeahO1ivarri~She saidthat the purposeofthe
meetingwasto solicit ideasandperceptionson BeneficialUsesofDredgedMaterials.
ThePort’s focusis on theChannelImprovementProjectandthematerialsthatcanbe
usedfrom that project.TheCBBEP’sfocusis theentire estuaryarea.Ms. Olivarri noted
handoutsthat includedamapandcorrespondinglist ofsuggestedbeneficialusesof
dredgedmaterialthat havebeencompiledfrom surveysby theCBBEPandprevious
public meetingsheldby thePort andCBBEP.

Verbalsuggestionsincluded:
• Waterfrontdevelopmentandbeachnourishmentanddevelopmentin AransasPass

at the old LDR facility, closeto the ShrimporeeFestivalsite,just westof
Hampton’sLanding.

• Concernfor theboatwakesthat might increasewith thewideninganddeepening
oftheship channelandincreasedshiptraffic andhow thatwill affectthe current
erosionproblemon thenorth side ofthebay.

• Slowingdownthe shipsastheypassthroughLa QuintaJunction,asthewakesthe
boatsleavecontinueto erodethenorthsideofthebay, in particularInglesideOn
The BayneartheLa QuintaJunctionandRedfishBay.

• Placementin openwaterDMPAs to reduceerosionat InglesidePoint.
• Pumpit inland.Don’t wantsandsandsilt cloudingthe water.
• ShorelineprotectionbehindPelicanIsland.
• Therearetwo spoil islandsthatareverygood fishing areasin RockportCut.

Would like to seemoreofthose. -

• More islandsin themiddleofCorpusChristi Bay.
• Concernwith thecirculationofthebaysystem.
• Moreseagrasses/seagrassprotectionin RedfishBay.
• The weedbedareasatthe La Quintajunctionhavegoodfishing. Additional areas

similar to that wouldbe good.
• Concernthat morenestingareaswill bring morepredators.

Twowritten responseswerereceived.
• CaptainMark Lyons suggestedaddingto the DMPA islandsin orderto reduce

erosionat theInglesidePoint. Also, extendingbreakwavesto reduceshoreline
erosion.Healsonotedatthe westdegauzingfacility thereis a highbankoff the
Welderpropertythatmight betakenout by theNavy.Hewould like to seeother
placeslike this. Relocation.

• JerryWeilmanwrote, “At the old LD RichardsBargeAreaadjacentto New Park
— Trailer ParkPierat old AransasPassAirport — nearHampton’sLanding.
Removeall old bargesandput in fill sandfor a beach.Tie it to theParkand
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Trailer Parkwith aboardwalkoverhabitatarea,marsharea.Add agoodboat
dockwith drive updining,etc.”
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The Port ofCorpusChristi Authority (Port)presentedtheirChannelImprovementProject
(CIP) updateto 25 membersof the CoastalBend GuidesAssociation(CBGA) at their
regularly scheduledmeetingon Tuesday,February6, 2001 at the Olde Time Grille in
AransasPass.

Paul Carangelosummarizedthe statusoftheCIP andvariousstudies,providingdetail on
those related to dredged materials management. The draft dredged materials
management/beneficialuses(DMM/BU) planwasreviewedin detail.

CBGA membersin attendancewere:
• Larry Ebest
• Mike Murphee
• JerryTimmins
• GeorgeHerzog
• WalterMeier
• Art Weiss
• JohnDay
• Don McTee
• C.B. “Rusty” Haire
• Lloyd Dreyer
• Marvin Landers
• Terry Tracy
• Marvin Sessler

• Barry Badders
• MarkLyons
• Kevin McCoy
• JackNelson
• Tom Hall
• BiliHaines
• DonMiller
• JerryWeilman
• DonHand
• MarkRochester,III
• RichardGamewell
• JoelPruitt

Questionsandcommentsfrom theCBGA membersfollow.

Q: How far will the La Quintaextensionreach?Will therebea turning basin?What
is theextensionfor? How cansilting bepreventedin thatarea?

A: Mr. Carangelosaid theproposedextensionof La Quintawould extend8,000-feet
past its current location. A new turning basin will be addedat the end of the
extension.It is for the proposedContainerTerminal Facility that is plannedfor
the land the Port owns betweenthe ReynoldsPlant and North ShoreCountry
Club. Thereareseveraloptionsbeingconsideredat this time to preventsilting in
that area.We will discusstheseoptionswhen we talk about the draft concept
dredgedmaterialsmanagementplanlater in this presentation.

Q: How muchmaterialwill resultfrom theLa Quintaextension?
A: Mr. Carangelosaid the La Quinta extensionat minus 45 foot would generate

sevento eight million cubic yardsofdredgematerial.

Q: What are thedimensionsof the La Quintaextension?Will theexisting La Quinta
Channelbewidened?How closewill it cometo theshoreline?

A: Mr. Carangelosaid the extensionis proposedto 45-feetdeepand 400-feetwide.
Therewill be no changesto theexistingLa QuintaChannel.Theberthingareafor
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thecontainerfacility will comecloseto theshoreline. Theextensionchannelwill
be at aboutthe samedistancefrom the shorelineasthe existing channelin the
areanearReynoldsandtherewould bea turningbasinlike theoneatReynolds.

Q: How deepis theexistingReynoldsChannel?
A: Mr. Carangelosaidthat by ReynoldsChannelyou meanthe La QuintaChannel

andthat is 45-feetdeep;theReynoldsdock is a 45-footdock.

Q: How deepis the areanow wheretheproposedchannelextensionwill beplaced?
Has that areabeentestedfor toxins?Thatis a big areaofconcernbecauseof the
Reynoldsplant.

A: Mr. Carangelosaid the currentwaterdepthof that areais betweensix and ten
feet. An extensivestudyof the shoalingratehasbeenperformedin that areaand
has been included in the proposedamounts of available materials.Sediment
quality for contaminantshasbeencheckedthere,and the areais actually very
clean.

C: It is hardto believethat after30 yearsthereis no toxicity in that area.
A: Mr. Carangelosaidtheinformationwehaveis new andis thebestwecanget. We

have also assembledand reviewedprior datacollected in the sameareain the
past. If you want to get a more hands-onview of that data,we canarrangeto
meet and discussit. It is very importantinformationand we are willing to pass
that informationalongto you.

Q: Would SiteC be an island?
A: Mr. Carangelosaid that Site C would be a submergedshallow flat from kneeto

chestdeepwith, possibly, a U-shapedbreakwaterlike structureto protectit and
the shorelineat InglesidePoint from wind wavesand ship and vesselwakes. It
would be shallowenoughto grow seagrassesandreceivelight. The designis still
in the ideastageat this point but to determinecost for the conceptdesign.. The
Beneficial UsesWorkgroupwill assistdevelopmentof thebestway to do this and
we will seekfurtherpublic inputon thedesignbeforewemovetoo far along.

Q: Site C is proposedas 175 acres.Is theold InglesidePoint Islandthesamesize?
A: Mr. KramssaidtheInglesidePoint Islandis actuallycloserto 210acres.

Q: How is theentrancechannel[at PortAransas)dredged?
A: Mr. Carangelosaida hopperdredgetypically dredgestheentrancechannel.

Q: About six years ago, material was placedon Pelican Island but therewas no
containment,so it all ran off the backsideof the island. Whatdoesthis do to the
seagrasses?

A: Mr. Carangelosaid the conservationinterestsrequestthat kind of maintenance
materialplacementfor certaintypesofbirds that nestthere.Therewasatime that
people thought unconfineddredgedmaterial placementwas bad and, in some

Ii/PDCCCSCCIP/PUBLIC INVOLVEMENT/SummaryCBGA Meeting02.06.01 Page2 of 5



Summary ofChannelImprovementProject Update at
CoastalBendGuidesAssociationMeeting

February6,2001

instanceswhenit destroyedareaslike seagrassflats orreefstructure, it canbe.So,
a lot of peoplewantedit all placedon uplandsor into confinedplacementareas.
Now, peopleareseeingthatthey havecreatedsomegood things by mistakewith
unconfinedplacementand havebegunshifting theirpracticeto beginusing it for
habitat creationand enhancement.PelicanIsland is this kind of practice. The
seagrassthat occursat pelican are in the covebetweenthe two lobes and are
unaffectedby this activity; the addition of sedimentto form sandbarsmay be
providing it protectionfrom wave attack.

C: The runoff of that materialon PelicanIslandcausesthepassagethroughPelican
Island andPoint ofMustangto closeup. Theshrimpershavea hardtime getting
throughtherebecauseit is so shallowon a low tide.

A: Mr. Carangelosaidthis is a concernthatthePort wasnot awareof that issue.The
public’s concernsshouldbe heardandthat is why weareheretonight.

C: Mr. Carangelonotedthat ideasfrom themeetingwith theCBGA hi October2000
are included on the beneficial uses list (numbers53 through 61) and were
consideredin the developmentof the draft plan. He referredthe attendeeto the
materialsandhandouts.

Q: Whatis thetimeline for this project?
A: Mr. Carangelo said they are looking for authorization through the Water

ResourcesDevelopmentAct (WRDA) 2002. Constructioncouldbeginwithin one
yearfollowing authorizationif financesareavailable.

Whatis thetimeline for the LaQuintaextension?
A: Mr. Krams said the La Quinta extensionis dependenton securinga container

terminalpartnerand thedevelopmentscheduleof theContainerTerminalpartner.
It should take six to eight months to dredgethe extension,dependingon the
contractor’sschedule.

Q: How long will the entire{CCSCCIP] projecttaketo complete?
A: Mr. Kramssaidit will probablybe phasedconstructionandthetiming dependson

financingandothervariables.Thatquestionhasnot beenansweredyet becauseit
is still a little too early,but an estimatedtimeframewould be five to sevenyears.

C: You will be stressingthesystemfor a longtime.

Q: How far from the shorelinewill theLa Quintaextensionbe?
A: Mr. Carangelosaid 300-1,000feetoff thebeach,similar to thezonebetweenthe

existingLaQuintachanneland theReynoldsandOxychemarea.

C: Dredgingkills fishing until the dredgingis complete.How muchmaterialare you
going to put in the bay?
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A: Mr. Carangelosaidmaybe3.5 million cubicyardsofnew workmaterialwould be
placed into the bay. The material would be placed the severalsites outlined
tonight.

Q: Thereare20 miles acrossthe openbay with a predominantsoutheastwind seven
monthsoutof theyear.A row of islandswouldstoptheerosionatPortland.

A: Mr. Carangelosaid they agree.The proposedstructureswould be five to six feet
abovethe waterwith low marshand submergedflats behind them for shallow
waterhabitat.

Q: When the project is complete,how long will it takefor the seagrassesto grow
andthefish to movein?

A: Mr. Carangelosaid oncedredgedmaterial is placedin anarea,benthic recovery
begins almost immediately and the fish move in to prey on theseburrowing
animals like wormsandcrabs.If seagrassesareplantedandsurviveit would take
one to threeyears for them grow in. If seagrassesare not planted, there is
typically a very highrateof naturalcolonizationof shoalgrasses,especiallyif the
areasareprotectedfrom wind and waves.If the seagrassesarenot plantedand
areallowedto colonizenaturally, it couldtakethreeto six years.

Q: Is plantingpartof theproject?
A: Mr. Carangelosaid therewould probablybe a planto plant in someareas andnot

in others.

Q: If seagrassis beingdestroyedin anarea,youhaveto accountfor that.
A: Mr. Carangelo said yes, they have to mitigate for impacts to sensitive

envirormientslike grassbeds.On thefar westernendofLa Quinta,thereis a grass
bed there.We would haveto mitigatefor that; however,weareplanningto create
muchmoresensitivehabitatthat would be lost. We havenot yet selectedaplan so
we do not know yet what might be impacted.But we the proposalwould create
about800-1000acresof newshallowwaterhabitatby convertingprimarily deep-
waterbay bottom.

Q: Whatcan be doneaboutship speeds?
A: Mr. Carangelosaid anyone that hasa complaint should call the AransasPilots

Associationand talk to Bill Parish.Mr. Parish is the Presidentof the Aransas
PilotsAssociation.

Q: Who policesthe dredging?You canwatch leaksthat last for days,then thereare
deadfish everywhere.On one occasion,wecalled BeauHardegree(TPWD) and
he cameout andsawwhat washappening.Hemadea phonecall and it was fixed
immediately.

A: Mr. Carangelosaidpublic activism is theway to get thingsdone.

Is there a“hot line” that wecouldcall in instanceslike these?
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A: Mr. Kramssaid the Corps is in chargeof thedredging.He suggestedcalling the
local Corpsoffice at 884-3385andreportingdredgingproblemswhentheyoccur.
Mr. CarangeloaddedtheCOE projectmanagersdo not wanttheseleaksto occur,
but theyneedto know that it is happening.By youractivism,wecanmakesure
that thiswork is doneproperly.

At the endof the meeting,Mr. Kramsclarifiedthat thetime framehe mentionedoffive
to sevenyearswas for all the phasesof theentireproject..Hedid notmeanto imply that
actualdredgingwould becontinuousduringthis period.
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ThePort of CorpusChristi Authority (Port) presentedthe ChannelImprovementProject
update to the Coastal Bend Bays Foundation(CBBF) at their regularly scheduled
monthly meeting on Monday, January 8, 2001. David Krams and Paul Carangelo
presentedtheproject alternatives,studyresultsto date,thebeneficialuseprojectwith the
CoastalBend Bays& EstuariesProgram(CBBEP),anddiscusseda detailedpresentation
on thedraft DredgedMaterialManagement/BeneficialUses(DMMTBU) plan.

CBBF membersin attendancewere:
• ManuelFreytes,GLO
• GregBrubeck,PCCA
• Terry Cody,TPWD
• HarryMartin, CBBF Member
• Frank White, CBLT
• Lois Huff, CBBFMember
• RebeccaBrooks,NaismithEng.
• RobertMoore,OxyChem
• PatrickMcGloin, McGloin &

Sween
• TyHarris,TAES
• Bob Wallace,CBBEP
• Richard Gonzales,New American

Marketing

Questionsandcommentsfrom theCBBF members
plan follow.

• RebeccaBrooks,NE!
• Cal Jennings,CCA
• PhilippeTissot,CBI
• Kirk Cammarata,TAMU-CC
• HenryHildebrant,CBBF Member
• TeresaCarrillo, CBBF
• Frank Kelly, CBI
• Jim Bonner,CBI
• Brooke Sween-McGloin,McGloin

& Sween
• Leo Trevino,CBBEP
• JayReining, City of CorpusChristi

regardingthe draft conceptDMMJBU

Regarding benthic recovery, is there a significant difference in the numbersand
composition of speciesin the disposalareasand non-disposalareasalongtheship
channel?

A: Mr. Carangelosaid he couldn’t authoritativelyspeakto the specific numberof
speciesinvolved, but in the placementareasthe grain size is coarserbecauseof
theshell that winnowsout afterplacement.It is that texturaldifferencethatcauses
thedifferencein thenumbersofindividuals of thespeciesfound in comparingthe
placementsites to the referencesites. He statedit washis understandingthat the
speciescompositionwas very similar betweenareasbut the abundanceof the
speciesdifferedbetweenareas.Thereis a lot of excellentdataon this subjectand
you arewelcometo reviewit.

Q: Whereis the informationlocated?
A: Mr. Carangelosaid the benthic recoverystudy could be found on the WES web

site. It is a very large file, but the Port hashard copiesavailable,upon request.
Mr. Brubcck suggestedthe Port try to get a link to the dataon the Port site. Mr.
Krams added there is also an interactivesite at TWDB for the hydrodynamic
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modeling for the baysystem.The Port will also try to get a link to that dataon
theirsiteaswell.

Q: Has the Port consideredthe re-dredgingof Packeryand the impacts of the
hydrology to the bay system?Will the Packeryproject increasethe dredging
levels?

A: Mr. CárangclosaidPackeryChannelhasbeenincludedin the hydrodynamicand
salinity model, at the requestof theCorps.Thereis sucha minor effect from a
small project like Packerybecausethe Ship Channeldominatesall the flows in
andoutof ourbaysystem.

Q: How will the slightchangeofa tidal amplitude(a total0.06 - 0.08 feet)impactthe
foodsourcefor shorelinebirds?

A: Mr. Carangelosaid thesechangesreferredto are the extremevaluesat certain
points throughoutthe whole baysystem,thevaluesat the majority of areaswere
evenless.Thevaluesof0.06 — 0.08 feetis thetotalamplitude,so theseare really
minor changes,0.03-0.04feet at the top and the bottom. He notedthe resource
agencieshave acknowledgedthis is a minor/no effect/no changesituation. He
statedthat the realbig changesto ourbaysystemhappenedwhentheoriginal 26-
foot deepchannelwasopenedbackin the 190’s throughTurtle Cove connecting
CC Bay to theAransasPassinlet..

Q: After deepening and widening the channel,therewill possibly be increasedship
speed, and therefore, increasedwake resulting in shorelineerosion. This is a
concern. Wasthis considered as partofthehydrodynamicandsalinitymodeling?

A: Mr. Carangelosaid it wasnot part of the hydrodynamic and salinity modeling.
However, it was included in the shoreline erosion study. Pacific International
Engineeringis looking at the ship sizesof today and of the future (to see if the
typical vessel size using thechannelwill change)aswell asship speed,in relation
to potential effect on shoreline erosion. The Port is very concerned about
excessivespeedin the Channel.If someonefeels they needto reporta problem,
pleasecall the AransasPilots and report the complaint. The pilots have a legal
obligationto operateat sufficient speedto maintainsafesteerage.

Q: If you widen anddeepen,it will reducethe currentin the ship channel.Doesthe
modelpick this up?

A: Mr. Caramzclosaidyes, the shorelineerosionmodel doespick this up. When the
channelis widened,thereis alsoanopportunityto dissipatethedraw downeffect,
which occurs more prominently in a narrower channel. Pacific International
Engineerin~is doing this work. That model and the resulting data will be
availableon theirwebsitewhencompleted.

Q: Who arcdifferent playersin this project?
A: Mr. Carangelosaid the playersare the Port of CorpusChristi Authority, U.S.

Army. Corps of Engineers (including WES), PBS&J, Pacific International
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Engineering,and Texas Water DevelopmentBoard. Mr. Kr~arnsplayers also
include said the technical Workgroupsare also a very significant part of this
projectandarecomprisedofmanyregulatoryagenciesincludingTexasParksand
Wildlife, Texas General Land Office, EPA, TxDOT, US Fish and Wildlife,
National Marine FisheriesServices,TexasRailroadCommission,and TNRCC.
Another key playeris the public.

Q: Are any conservationgroupsor otherpublic concernedgroupsdirectly involved
in the Workgroups?

A: Mr. Carangelosaid therewas no direct public “at the table” participationin the
Workgroups at this time. However, the Port continuesto provide extensive
opportunitiesfor public involvement and feedbackthroughother avenues,like
this meeting. Therewill alsobea greatopportunityfor public involvementwhen
the Draft EIS is prepared.

Q: Are the piping ploverandtheirhabitatan issue?
A: Mr. Carangelosaid piping plover are an issue that is being consideredin the

context of critical habitat. Thereis an extensivepiping ploversurveyunderway
throughoutthe project area. This issueis partof the threatenedand endangered
speciesstudies.

Q: Whatis involved in theshorelineerosionstudies?
A: Mr. Krams said the first task was to developa GIS footprint of erosion.The

secondtask is to look at the existing conditions and the percentcontributionsto
shorelineerosion.Finally, modelscenarioswill be run to showeffects.

C: TexasParksand Wildlife is interestedin creatingislandsup into south Redfish
Bay for shallow seagrasshabitat.

A: Mr. Cararigelosaid that hasbeenevaluatedaspart of this project.The proposed
beneficialusesplanreflects that ideaandwill be discussedfurther in this meeting.

Q: What study hasbeendoneso far to resultin the decisionto placedredgematerial
in openwaterareasin CorpusChristi Bay (OptionNo. 1, SiteA, B, C)?

A: Mr. Carangelo said no final decision has been made at this time. These
managementpracticesare being evaluatedbecauseof severalfactors including
economicsand environmentalbenefits.The proposedplacementwould primarily
occur\vitllin existing dredgematerialplacementsites.Mr. Brubeckaddedthat the
material available in that reachof the channelis very different thanotherareas.
Mr. Carangelosaidthematerial is verysoft claymaterialandis extremelyhardto
hard to build with. In addition, thebenthicrecolonizationstudieshaveshownthat
any negativeeffectsaretemporaryand spatiallylimited.

Q: How much public input will go into, the final decisionof identifying the most
beneficialUSC?
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A: Mr. Carangelosaid there has been considerablepublic input and there will
continue to be morepublic input solicited for this project thaneverbefore for a
navigationprojectin the CorpusChristi Bay area.ThePort hasgonewell beyond
the requiredamountof public input for suchprojects.The public hasa lot of
authorityandpowerandwill hold usresponsible.We hopeto settleon thevision
for this projectbeforetheEIS is completed.We knowwe cannot please everyone,
or meet all objectivestotally, but we are trying to keepas many people— the
public - involved throughout this processaspossible.

Q: At what time can the public review and comment on Workgroup activity?
A: Mr. Carangelosaid this meetingis an opportunity for that. This draft plan was

developedthroughtheWorkgroups,however,the public input andideasobtained
over the last several months has been extensively incorporated into the
Workgroup’sproduct.At the public meetingplannedfor sometimein March or
April of this year therewill be yet anotheropportunity, evenwith the focusto
discussthe resultsof the economicanalysis.Mr. Kramsaddedthat it is betterto
getthe public input early,oftenandnow sothat it is a partoftheCorps’ economic
analysis.The Corpsdoesnot requirethis muchpublic involvement,but it is the
Port’sposition that thepublic mustbe involved from the beginningof theproject,
through the end,andbeyond. Mr. Carangelosaidthe Port and the CBBEP went
to the public to solicit beneficialuseideas.Manyoftheseideaswereincorporated
into this draft conceptplan.

Q: When the EstuaryProgramprocessfirst began,we receivedan anonymouscall
from the Corps in Washington. They wanted do a very large geo-textile tube
demonstrationprojectwith our fme silts wherewewouldactuallybuild a 50-year
containerout in the bayand over time, fill it with fine silt material. Will that kind
of venturework here?

A: Mr. Carangelosaid anything that is built in the middle of the bay is difficult due
the materialsand the economics.The geo-textilebag technologyyou refer to
work best whenfilled with sandymaterialor evenstiff claymaterial. Whensoft
clay materialsareused,it’s more like a liquid and it takesmoreeffort to fill the
tubesbecausetheyhaveto be strained,andthe bagsdo not performwell evenif
theyare Filled with that type material.They do haveappropriateapplications.

Q: Can you u~emitigation for the loss of seagrassesto do projectsotherthansea
grass?Is it viable?

A: Mr. Cararigelosaidweshouldbeableto do that, but the regulatoryagencieshave
to agreeto it.

Q: Is the Miti~ationWorkgroupconsideringbeneficialusesoptions alongwith their
mitigation work?

A: Mr. Car:in~closaidtheMitigation Workgroupis not involved in the development
of the beneficialuseoptions, although theremay be membersof the Mitigation
Work~roupthat are also participantsin the Beneficial Uses Workgroup. The
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Mitigation Workgroupis likely to usethe traditional projectapproachandlook at
the entire project, including the beneficialusefootprint. Theyshoulddetermine
impacts to existing habitatspre-project,even though the beneficial use/created
habitatmaybe of a higher value habitat thanthatwhichexistedbeforethe project.

Q: What is theschedulefor the economicsportionofthis project?
A: Mr. Carangelosaidtheresultsof thealternativesscreeningshouldbe receivedby

thesecondweekofFebruary.

Q: When~~‘illtheEIS becomplete?
A: Mr. Caran~elosaidthedraft US is expectedto becompletein the fall of 2001.

Q: Canwe gel copiesofthis presentation?
A: Mr. Carartgelo said copiescouldbeavailable,but notedthis is a work in progress

and therefore, is ever-changing.It is best to be involved in the next public
meeting.which is plannedfor MarchorApril.
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ThePort ofCorpusChristi Authority (Port)presentedtheirChannelImprovementProject
update to the Ingleside Point ConservationCommittee (IPCC) at their regularly
scheduledmeetingon Tuesday,January23, 2001. David Krains and Paul Carangelo
reviewedthe channelproject,presentedthe project alternatives,and discussedthe draft
DMM/BU plan.

IPCC membersin attendancewere:
• Rhoda & DonPoenisch • Billie. & ClaytonPoenisch
• JayLoyettaMasterson • Ann Hubby
• Skip & KatieHatch • MarcellaArnsdorff
• StevenCarion • Phil & SherriMcMullin
• Keith & Carol Regnier • CynthiaFoster
• Cindy Davis • Marie Counter
• JaniceArnsdorff • SarahHudlow

Therewereotherpersonsin themeetingthatdid not sign in or identify themselves.

Questionsandcommentsfrom the [PCCmembersfollow.

Q: In looking at the contributionsto erosion,areyou taking noteof the constantrate
of ships?Theydo not travel at thespeedstheyaresupposedto.They travelmuch
faster.

A: Mr. Carangelosaidtheyaremodelingtheshipsspeedat 10 knots. Ship speedwas
monitored in severalareas,including at a station in InglesideCove Sanctuary.
Actual speedsof shipstrackedrangedfrom about8 to 12 knots.

Q: Does the model include the bulkheadingand back filling that is going on at
Berry’s Islandor doesthemodelhavetheoriginal land?

A: Mr. Carangelosaid the model showsBerry’s Island as it is proposed.He noted
that in modeling, anything three-footdeepor shallower is considereddry land
becausemathematicallyit has the sameeffect on hydrodynamics.The small
changein shorelinepositionwill not affect the modeling.Thehydrodynamicand
salinity model is quite refined but a differencein 60-feetof shorelinewill not
affect the model or the quality of the output.Theshorelineerosionstudy focused
on specific areasof concernlike PelicanIsland,InglesidePoint, and others.That
study is working to separateout the proportionateaffectsof shorelineerosion
from thevariousconditions,andsourcesof energy,potentially causingerosion.

C: Therewere lots of birds on the islandjust off our propertywhen we first came
herethirty yearsago.The islandacrossthechannelhasgrownandtherearenotas
manybirds as therewere. Also, therearea greaternumberof shellsappearingon
the beach.Somethingis happening.In the last five years,largershellshavebeen
appearing.

C: Thatshows they havejust comeback to this areaand are reproducing.That is
good.
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C: We cannot catchfish asbig asweusedto andthereareno crabsanymore.
A: Mr. Carangelo said thewaterandsedimentqualityhasactuallyimprovedover the

last20 to 30 yearsin thebayandthroughoutthenearby areas.

C: You cansee thewaterbreaking whenthe shipscomeby. Thewavesdo not slow
downonebit whentheyhit this beach.

A: Mr. Carangelo said that is why we thinkSite C or Q shouldhelp. It is anattempt
to reducethe wavescoming acrossCorpus Christi Bay, from whateversource,
from impacting the shorelinehere. Site c or Q would be a partially submerged
islandwith stoneprotectionon the channelfacing,highwaveenergy sides. It will
mostlybeunderwaterwith shallowandseagrasshabitat.

Q: Canyou explainwhata geotubeis?
A: Mr. Carangelosaid it is big tubeor sausageshapedfabricbagmadeoutof woven

polyethyleneor polypropolyenefabric thatis maybesix oreight feet in diameter.
Thegeotubeis hydraulicallyfilled with sandor anothersuitablematerial. Hesaid
an exampleof a geotubeis at theNavy degaussingfacility westof JewelFulton
Canal.The Navyput geotubesthereto createseagrasshabitat. They areusedin
submergentor abovewatersettings,andcanbeusedto protectshorelinesand to
containdredgedmaterial. Geotubesarenot asgoodashard structureslike armor
rock for long-term performance. But they have appropriateapplications in
various settingssuch as with environmental projects.Mr. Krams added that
geotubesarebecomingmorecommon. It is a fairly low cost,effectiveoption.

C: Mr. Krams noted this meeting was scheduledto give the peoplein this areathe
opportunity to tell the Port what they think of the draft DMM/BU plan and the
specific site proposals.He urged the [PCC membersto provide them with
feedbackon thesesites.

Q: Site Q makesthis part of the channela narrowenvironment..Will that havean
adverseaffecton ourshoreline?

A: Mr. Carangelosaid we have found that the currentvelocitieswithin the channel
itself are not enoughto mobilize that sedimentin the channel. That sourceof
energyby itself doesnot causeerosion. Any kind of structure like Option Q
shouldhelpdissipate,block andabsorbthewave energies.The reflectedwaveis
typically muchsmallerandoflessenergythan theoriginal. Mr. Krams addedthat
the shipsareanotheraspectof this. The wavethat is createdby the ship pressure
field is really in the channelprism itself. As the ship passesthrough,the draw
downcreatesthewave. Thechannel’sshapedetermineshow thewavesdissipates
and impacts the shoreline.The smallerthe channel,the less the wave dissipates
and the more erosion. Site Q would not block the water flows away from the
channel and pressurefields will be able to spreadout through the large area
betweenQ and Berry Island.
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Q: If Site Q is effective, is Site P necessary? Thereis not muchroom betweenthe

existing shorelineandtheslopeof thecharthel.How closewould thegeotubebe
to theexistingshoreline?

A: Mr. Krams said Site P wasproposedspecifically for protectingthe shorelinein
this area.Mr. Carangelosaid the geotubeswould be close to the shorelinein
certain areassuchas down nearthe existing sheetpile bulkheadwestnearLa
Quinta Channel,but would also lie on the outeredgesof the seagrass bedsand
thusbe at a distancefrom theshorelineon theeasternend.

Q: How do boatsknow whereto go if geotubesareinstalled?
A: Mr. Carangelosaidtherecouldbemarkersplacedatthe50-footgapsbetweenthe

geotubes.

Q: We needto conservethe shorelinehere.Not too manyyearsago, you coulddrive
yourboatandtrailerto the endoftheBeachClub propertyandturn backontothe
beach.The BeachClub haslosttwo acresof lancL Canmaterialbeplacedon that
beach?Will ageotubeplacedin front ofthebeachmakethebeachfill in itself’?

A: Mr. Carangelosaid trucked in material could be placed on the beachas a
beneficialuserenourishment.A geotubeby itselfmaynot do muchgoodbecause
maybe no adequatesupplyof sandto fill in behindit.

Q: Over the last 20 years, the tail on Berry’s Island hasgrown by about400-500
yards.Wheredoesthat materialcomefrom?

A: Mr. Carangelosaid the tail on Berry’s island is coming from material eroding
from the front ofthe island. Thereis quite a bit ofsandin that area.

Q: Mr. Kramsaskedif theygenerallyliked the ideaof thegeotubes,Site P?
A: Therewasgeneral agreement from the group that the Site Pwasa goodidea.

C: The seagrassbedsare washingaway. Even if Option Q were there,corrosive
surges would wash away the waterfront.The surgescomein over the bulkheads
now in certaincircumstances. Geotubes or anything elsethat canbreakthe surge
andprotectourshorelinein that areais good.

C: Option Q would also help wind waveerosion.

Q: Howlong would the geotubes be?
A: Mr. Krams said they are costinga 2,800-foot geotube. The idea is for a total

length of 3,000-foot with the 50 —75 foot gaps in between500-foot geotube
sections.

C: Mr. Carangclonoted that funding might be available to lOB through the GLO
grant prograili. The Coastal Erosion ResponsePlanningAct has helpedmany
communities get necessaryfunding. Mr. Carangelosuggestedthe community
begin looking for thesetypes of grants for beachnourishment,bulkheadrepairs,
shorelincand habitat protection, etc.
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Q: Whatdo theyattributethehigherwaterlevel to?
A: Mr. Carangelosaidthe increasinghigherwater levelswe haveexperiencedover

the lastfew decadescouldbeattributedto a generalwarmingtrend,which could
bedueto naturalvariability ofclimate.

C: Thelittle yellow boatsdo themostdamage.

Q: Whatwould be theelevationof SiteQ?
A: Mr. Carangelosaid it would be mostly knee to waist to neckdeep waterand

possiblysomepartially emergentup to five or six feetassociatedwith the shore
protection.

Onecormnentform was received.KatieHatch wrote, “Option 3A — SiteQ is a goodidea
only if done one time — not for maintenancedredging.Site P — samemap, if it would
protectgrasses— goodidea.Maybeaddsand/shellto beachat endofBeachClub.”
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Title: DredgedMaterialsManagement/BeneficialUsePlan for theCCSC
ChannelImprovementProject

Presenters:David L. Krams,PEandPaulD. Carangelo,REM, Portof
CorpusChristiAuthority

Overview: ThePortof CorpusChristiAuthority is seekingauthorizationto
constructthe CorpusChristi Ship ChannelChannelImprovementProject
(CCSCCIP).The CCSCCIP,which is in the feasibility studyphase,is a
federalnavigationprojectwhichproposesto deepenandwidentheexisting
45 foot MLT CCSCto 52 feetMLT and530 feetrespectively,construct
bargelaneson bothsidesof theCCSCin theopenbayreach,andextendthe
La QuintaChannelabout7200 feetwestat a depthof40 foot MLT. The
CCSCwill alsobe extendedinto theGulfofMexico approximately10,000
feetto the56 foot contour. Approximately43 million cubicyardsofnew
work materialwill bedredgedduringconstruction.Overthe50 yearproject

life, about150million cubicyardswill bemaintenancedredged.

The feasibility studyrequiredabroadsuiteof complexinvestigationsin
orderto understandtheenvironmentaleffectsof theproposalon theCorpus
Christi Bayestuary. Thepresentationwill provideageneraloverviewof the
planningeffortsundertakento addressthenumerousengineeringand
environmentalstudiesnecessaryto planandauthorizetheproject. Detailsof
the proposeddredgematerialsmanagement— beneficialuseplan(DMM/BU
plan) will beprovided.

A significantvolumeof thenewworkmaterialis proposedfor useto create
or enhanceaquaticcoastalhabitats. The proposedDMMJBU plan would
resultin the creationofapproximately1000 - 1200acresof high value
shallowwaterhabitat in CorpusChristi Bay, and approximately1700 acres

of additional beneficialusessitesin theGulf of Mexico. The development
of theplan wasthe resultof an extensiveand openpublic involvement
processin addition to continuousintensivecoordinationwith numerousstate
andfederal regulatory agencypersonnel.

A draft environmentalimpactstatementis in preparationandshouldbe
available for public commentin late2001.

C:\WINDOWS\TEMP\Draft 9th Annual STx Env ConfAbstract10.8.01I.doc
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TEXAS HOUSE OF REPRESENTATIVES

GENE SEAMAN
STATE REPRESENTATIVE,DISTRICT 32

Aransas,Calhoun,Jackson& Mueces Counties

December11, 2001

ColonelLeonardWaterworth
DepartmentoftheArmy
GalvestonDistrict Corpsof Engineers
P0Box 1229
Galveston,Texas77553..1229

Re: CorpusChristi Ship Channel— ChannelImprovementProject

DearColonel Waterworth:

Proposedimprovementsto theCorpusChristiShip Channelareimportantto thecontinuedgrowth
anddevelopmentoftheCoastalBendareaasamajorTexasdeepwaterport facility. As commercial
andinternationaltradeincreasesin importancefor Texas,it is critical thatthePortofCorpusChristi
has the ability to meet the volume of increased trade with improved transportation facilities.
Improvementsto theshipchannelwill allow theCoastalBendregionto fully benefitfrom newtrade
opportunities.

I support theproposalto widen anddeepentheCorpusChristi Ship Channeland to makeother
improvementsasproposedin thefeasibility study for thisproject. Theseimprovementswill ensure
thatthePortofCorpusChristiprovidesasafeandefficientfacility that canhandlenavigationtraffic
as it increases in both size and volume. These improvements to the ship channel will ensure
increasedtradeatthePortofCorpusChristiandsustainfutureeconomicgrowthfortheentireregion
andTexas.

If you haveanyquestions,pleasefeel freeto contactmeat361-994-1996.Thankyou for yourtime
andattentionto this importantissue.

Sincerely,

GeneSeaman
StateRepresentative
District 32

cc: JohnLaRue,Port ofCorpusChristi

Capitol Office: RE). Box 2910 • Austin, Thxas 78768-2910• (512) 463-0672 Fax (512) 463-3509ToIl Free (888) 436-3945
District Office: 2222 Airline, Suite A9 • Corpus Christi, Texas 78414 • (361) 994-1996Fax (361) 991-6578E-mail: geneseaman@lhousestatetx.us

Committees: EconomicDevelopment• insurance



CorpusChristi ~Suite1300 South wwwccrede.comRegionalEconomicDevelopmentCorporation CorpusChristi TX 78401

December 13, 2001 ,./~i~1~,,~O’i’
Colonel Leonard_~.—Waterworks
Department9f-The Army
P.O. Box~29
Galveston, TX 77553-1 229

Dear Colonel:

Please accept this letter as our letter of support for the proposed widening and
deepening of the Corpus Christi Ship Channel. As you are aware, Corpus Christi has a
long history of being one of the safest and cleanest ports in the world. This has been
achieved while continuing to grow the Port into one of the nations busiest ports.

Along with providing much of the United States with fuel and chemicals, the Port of
Corpus Christi also provides the Regional with over 50,000 jobs, making it the largest
economic engine in the South Texas. The jobs provided by the industries dependent on
the Port tend to be very high wage and are quickly becoming very high tech.

If we are to insure the future of the region it is imperative that we both widen and
deepen the Corpus Christi Ship Channel, the economic prosperity and the
environmental quality of the region depend on it.

Thanks you for you consideration of this matter.

Sincerely yours,

Ronald R. Kitchens, CED
President I CEO



Corpus Christi

C~’Chamber ofj~ Commerce

November 29, 2001

COL. Leonard Waterworth
U.S. Army Corps of Engineers
P.O. Box 1229
Galveston, TX 77553-1229

Dear COL. Waterworth:

The Corpus Christi Chamber of Commerce would like to express support of the Channel
Improvement Project that proposes the deepening of the Corpus Christi Ship Channel
from 45 feet to 50 feet in order to accommodate larger vessels, increase shipping
efficiency, and enhance navigation safety. It is our understanding that after nearly two
years of study, the Corps has recommended improvements that include:

• Widening the Corpus Christi Ship Channel across Corpus Christi and Redfish
Bays to 530 feet;

• Deepening the Corpus Christi Ship Channel from 45 to 52 feet;
• Adding 200 feet wide barge shelves along both sides of the channel across

Corpus Christi Bay;
• And extending La Quinta Channel approximately 7200 feet at a depth of 40

feet.

The Corpus Christi Chamber of Commerce recognizes that the Corpus Christi Ship
Channel improvement project will produce positive socioeconomic impacts to the
region. It is projected to have a high benefit-to-cost ratio with an average of $40 million
in annual benefits over the next 50 years. These benefits will surely include increased
employment and revenue for the Port as well as the business community throughout the
region.

We encourage your support of moving this project forward to reality.

Sincerely,

Tom Niskala, President I CEO

P•O. Box 640 • Corpus Chr~sti,Texas 78403
Phone: (361) 881-1800 • Fax: (361) 888-5627 • www.corpuschristichamber.org



City of Port Aransas
710 W.AVENUEA

PORTARANSAS, TEXAS 78373-4128
361 -749-4111

FAX 361-749-4723
e-mail: cityportaransas@centurytel.net

December6, 2001

Colonel Leonard . Waterworth
Departmentof theArmy
Galvesto~y!5istrict Corps of Engineers
P.O. B~1229
Galveston,Texas77553-1229

RE: Commentsrelatingto theCorpusChristi Ship Channel,ChannelImprovementProject

DearColonel Waterworth:

The City of Port Aransas has had concerns, for many years, about shoreline erosion along the Corpus
Christi Ship Channel,within thecorporatelimits of our city. ö T~Trr-~oncerns hasbeenthe
contemplatedadditionaladverseerosionasa resultofwideninganddeepeningof thatchannel.

Forthepasteight ornineyears,I havehadperiodicdiscussionswith representativesof thePortof
CorpusChristi Authority (POCCA) aboutthe possiblewideningand deepeningof the channel.
POCCArepresentativeshavealwaysbeencooperativein sharinginformationwith me.

In recentyears,thePOCCAhasworkedwith theCityofPort Aransastowardresolvingtheshoreline
erosion issue along the ship channel. Theyhavejoinedasapartnerwith theCity to includeproviding
fundsto assistin resolvingtheshorelineerosion. I anticipatethecontinuedsupportofthePort of
CorpusChristi Authority in continuingyearsto resolvetheerosionissuein its entirety.

The Port Authority hasbecomeagoodneighborto the City of Port Aransas. As a result, theCity
doesnot havetheconcernsaboutthewideninganddeepeningoftheCorpusChristi Ship Channel
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December6, 2001
ColonelWaterworth

asit hasin prior years. At this time, I seeno reasonthat theCity of PortAransaswill haveany
objectionsto the wideninganddeepeningoftheCorpusChristi Ship Channel.

Sincerely,

THE CITY OF PORTARANSAS

722 Lrc~L~~
Tommy M. Brooks
City Manager

TMB:pg

cc: JohnLaRue,ExecutiveDirector
Port ofCorpusChristi Authority
P.O. Box 1541
CorpusChristi, Texas78403



CHAMBER OF COMMERCE
December13, 2001

ColonelLeonardD. Waterworth
DepartmentoftheArmy
GalvestonDistrict CorpsofEngineers
P.O.Box 1229
Galveston,Texas77553-1229

DearColonelWaterworth:

Laredo,Texas,is themostimportantinlandport on theU.S.-Mexicoborder. It accountsfor 40
percentofthetotal valueofoverlandmerchandisetradebetweentheU.S. andMexico. In 2000
alone,theLaredoPortofEntry accountedfor $84.2billion in total importsandexports.
Shipmentsmovingthroughthis port increasedby 30 percentfrom thepreviousyear.

As thenextphaseof NAFTA takeseffect,wecontemplatecontinuedgrowthin internationalrail
andtruck cargocrossings.LaredoandWebbCountyareworkinghardto meetthischallenge;
yet,we realizethat coordinateddevelopmentoftheregionis vital to assureorderly growth. The
PortofCorpusChristi will play avital role in this development.Already theTexasDepartment
ofTransportationhasapprovedthe expansionof theLaredo-CorpusChristi corridor(U.S. 59 -

44),to allowfor afasterandsaferconnectionbetweenthesetwo cities. It is imperativethatthe
portalsopreparefor expandedandmoreefficientserviceand prepareitself for theneedsofthe
newcentury.

Wesupporttheproposedchannelimprovementsasoutlinedin thestudy conductedby theU.S.
Army CorpsofEngineers.We believethis to be notonly abenefitto thecity of CorpusChristi
but to the SouthTexasregionasawhole.

Thankyou.

Sincerely,

Mig A. Conchas
President/CEO

xc JohnLa Rue,ExecutiveDirector,Port ofCorpusChristi Authority

P.O. BOX 790 • 2310 SAN BERNARDO • LAREDO, TEXAS 78042-0790 • PHONE (956) 722-9895 • FAX (956) 791-4503
www.taredocharnber. corn



BPU Rolds~lnc.
SHERWIN ALUMINA. LP

P.O. Box 9911 Corpus Christi, Texas 78469-9911
Telephone (361) 777-2326 FAX (361) 777-2666

December13, 2001

ColonelLeonardD. Waterworth
Departmentof theArmy
GalvestonDistrict Corpsof Engineers
P.O.Box 1229
Galveston,Texas77553-1229

Re: CorpusChristi Ship Channel- ChannelImprovementProject

DearSir:

Our industrialoperationon the LaQuintaChanneltypically handlesa volume of 100 shipseach

yearto provideraw materialsfor processingand productfor our rtlajor customersin Canada.

We are verysupportiveof the initiative to extendtheLaQuintaChannelto enhancesubsequent

responsibledevelopmentofthevanishingdeep-wateraccessindustrialpropertyalongtheGulf Coast.

We would alsobe a benefactorofthe initiative to widen the CorpusChristi Ship Channelto 530

feetacrossCorpusChristi Bay and theconstructionof 200-foot wide bargelanesacrossCorpusChristi

Bay. Prevailingwindsandour proximity to this main channelmakesusparticularly vulnerableto a marine

incidentas well othercities alongthe north sideof CorpusChristi Bay.

Wewould defercommenton the deepeningof CorpusChristi Ship Channelto thoseindustries

primarily servedby this resource.

Finally, as a boardmemberof theCorpusChristi Bays and EstuaryProgramrepresentingindustry

it is notedthatbeneficialuseof dredgespoils is verymuch includedin the scopeof this substantialproject.

Respectfully,

SHERWINALUMINA, L.P.

7z /• ,

FrankN. Newchurch,III
PlantManager

FNN:cs

CC: Mr. JohnLaRue,ExecutiveDirector
Portof CorpusChristi Authority
P.O. Box 1541
CorpusChristi, Texas78403

(ShipC’hannelJmpP~ojectIStone)



EQUIST~R

December 18, 2001

Colonel Leonard . t orth
Departmentpf-The At~my
GaIvestop—t~istrictCorps of Engineers
P.O. ~ 1229
G,,iw6ston TX 77553-1229

Dear Colonel Waterworth:

EpuistarChemuals,IP

1501 Mckinae Road
P0. Box 10940
Corpus Chr~st~.Texas 78460-0940
Phone: 512 242.8000
Fax 512.242.8051

As Plant Manager of Equistar Chemicals, LP, Corpus Christi Complex, I
would like to express my support for the Port of Corpus Christi’s channel
improvement project. In particular, Equistar shou!d benefit from the widening of
the barge lanes since this can reduce shipping delays and increase safety.
Although there is no immediate benefit for Equistar expected from the deeper
channel, it is recognized that this is a project focused on the long term economic
development of the area for which Equistar remains supportive.

Sincerely,

Plant Manager

MDW/dgg

CC: John La Rue, Port of Corpus Christi Authority

~ Rcspa sth~xCare
A Pu5AComrr,An1~n~



HARDY McCULLAH/MLM ARCHITECTS, INC.
December17, 2001

DepartmentoftheArmy
GalvestonDistrict, CorpsofEngineers
P.O. Box 1229
Galveston,TX 77553-1229

DearSirs:

DEC 1 9 2001

would like to sçldrecs~currentproject:~whichyou are currert~y~nvrtived.I haveseveral
concerns, but desire to address the following.

Proposition:

Points:

That current plans for widening and deepening the Corpus Christi ship channel
includesolvingthe problemofsanddepositionat the intersectionofthe
CorpusChristi ship channelandPiperchannelat Island Mooringsin Port
Aransas.Suchdepositionis, for the mostpart, causedby the movementof
largevesselstransittingthe ship channel. Sincelargervesselswill transit
whenthis plannedproject is completed,this problemwill getworseif not
corrected.

1. We havebeentold that the agenciesinvolvedarenot concernedwith wake
damage.At thesametime thesesameagenciesaregoingto spendmillions
to build rockjettiesto protectbirdsandseagrassfrom wakedamage.It
seemsthatdamagesufferedby peopleis a poorthird to grassand birds.
This is particularly galling to residentsofIsland Mooringssincethe costto
mitigateour problemwould be less thanone percentof the totalcost for

this project.

2. Monetaryandlifestyle damageis beingsufferedby the residentsofIsland
Mooringsdueto the sanddepositionin the mouthof Piper channel. It
shouldoccurto the currentplannersof this projectthat we are partof the
pCografi

3. Thepeopleliving in Island Mooringswould like to seesomeeffort to
solvethis problemaddressedin the planningstages.

12221 Merit Drive

Suite 280
Dallas, TX 75251
Phone: 972-385-1900
Fax: 972-385-1937
hardy I @airmail.net

FortWorth Office
Metro: 817-577-127()

cc: Ron Cone
356 BlueHeron
Port Aransas,TX 78373

Ray Rump
322 Blue Heron

Port Aransas, TX 78373

A responsewould be appreciated.

284 Marina Drive
Port Aransas,TX 78373

F\OFFICE\GUYS\HARDYMAR~NAI2 7L



MONTE N. SWETNAM
420 MARINA DRIVE

PORT ARANsAs, TExAs
78373

December 15, 2001

Olivarri & Associates, Inc.
719 South Shoreline Drive, Suite 200
Corpus Christi, Texas 78401

Re: Corpus Christi Ship Channel
Improvement Project

Gentlemen:

I have lived, or kept a boat, in Island Moorings since 1990. Until the last few
years, the Piper Channel, which serves the community and co-located marina,
has provided safe and reliable marine access to the Corpus Christi Ship Channel
(CCSC) and points beyond. This access required no more than routine, periodic
maintenance by the community to remain functional.

During the past few years, however, shipping tonnage has increased
substantially in the CCSC along with activity at the Port of Corpus Christi.
Problems in maintaining the Piper Channel at its intersection with the CCSC
have increased in apparent Iockstep. In order to maintain a viable waterway, the
community has dramatically increased their dredging activities and has installed
geotube and sheet pile breakwaters to mitigate the damage caused by the
increased shipping activity. Regardless of the community’s diligent maintenance,
the Piper Channel now provides only three feet of depth at its entrance. In
addition, bank erosion within the same general stretch of the CCSC has resulted
in a major bulkheading project to be undertaken by the city of Port Aransas. All
of this, plus untold damage to the marine environment, has resulted from the
increased shipping in the CCSC and its accompanying hydraulic erosion.

Given this background, it seems unconscionable that the Port of Corpus Christi,
or any other entity, would consider deepening the CCSC or in any way increasing
the number or tonnage of ships using the waterway. Instead, immediate steps
should be taken to mitigate the existing problems. Only when these problems
are solved should the thought of facilitating increased traffic be entertained. One
has only to stand at the shoreline as a large ship passes to observe the tons of
sand which are swept along with its wake; eroding shorelines, filling channels
and destroying wetlands.
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I ask that any environmental assessment of the proposed improvements to the
CCSC examine in detail the damage to the environment and related facilities
caused by the existing channel as welt as the potential for even more significant
problems caused by the desired changes.

Very truly yours,

Monte N. Swetnam

cc: Port of Corpus Christi
CCSC-CIP
P.O. Box 1541
Corpus Christi, TX 78403

v~ept.of the Army
Galveston District
Corps of Engineers
P.O. Box 1229
Galveston, TX 77553-1229

Environmental Protection Agency
Region 7
Fountain Place,

12
th~Floor, Suite 1200

1445 Ross Avenue
Dallas, TX 75202-2733

Airport and Channel Corporation
1305 South Alister
Port Aransas, TX 78373
Attn: Bob Roberts



DEC 21 2001

Richard L. Daerr
2475 Underwood St. #267
Houston, Texas 77030-3535

19 December2001

Olivarri & Associates Inc
719 S. Shoreline BIvd.,Suite 200
Corpus Christi, Texas 78401

RE: Wake Damage to Piper Channel

Gentlemen and Ladies:

I have owned property for a number of years at Island Moorings. A major cost
each year born by the owners of property at Island Moorings has been damage
caused to Piper Channel by the wake of large vessels transiting the Corpus
Christi ship channel. Since inception the homeowners and Marina have spent
well in excess of $1 million dealing with this problem created by the wake
damage. As the widening and deepening of the ship channel is being
contemplated, out problem needs to be addressed as part of the ship channel
project, as it will only get worse as the ship channel project is completed. I agree
with the proposition presented to you by some of my neighbors at Island
Moorings, namely:

Proposition: That current plans for widening and deepening the Corpus Christi
ship channel include solving the problem of sand deposition at the intersection of
the Corpus Christi ship channel and Piper channel at Island Moorings in Port
Aransas. Such deposition is, for the most part, caused by the movement of large
vessels transiting the ship channel. Since larger vessels will transit when this
planned project is completed, this problem will get worse if not corrected.

Points:

1. Island Moorings owners have been told that the Agencies involved
with the ship channel project are not concerned with the wake
damage to Piper channel. Yet it is our understanding that these
same Agencies contemplate spending millions of dollars to build
rock jetties to protect birds and sea grass from wake damage.
Surely wake damage to individual property owners deserves the
same consideration.

2. It would be much better to solve this wake damage problem in the
process of dealing with the expansion of the ship channel than
subsequent legal proceeding that may have to be initiated by the
Island Moorings owners to protect themselves from the damage to



Olivarri & Associates Inc
19 December 2001
page 2

Piper channel and to protect their individual property interest
caused by the wake damage to Piper channel.

This is an important problem that affects a lot of people. I appreciate you taking
the time to consider it.

Best Regards,

Richard L. Daerr

CC: Corpus Christi Port Authority
Corps of Engineers/Galveston District



Anderson-Beate
31 Hackberry Lane

Houston, Texas 77027-5603
Home Phone 713 621-1488

DEC 21 2Q01

December18, 2001

To: Olivarri & Associates
719 ShorelineDr., Suite200
CorpusChristi, TX 78401

U.S.Corpsof Engineers
P0 Box 1229
Galveston,TX 77553

Port of CorpusChristi
CCSC-C1P
P0 Box 1541
CorpusChristi,TX 78403

We are propertyownersin IslandMooringsSubdivision,PortAransas,Texas,at 458 BlueHeron
Drive. WeunderstandthattheCorpusChristi Port Authority is currentlyin theplanningstages
of aprojectto deepenandwidentheship channelfrOm Port Aransasto CorpusChristi. We
understandtheimportanceof thisproject,but areconcernedabouttheon-goingdamageto Piper
Channel from shipspassingthroughtheShip Channel.We werevery surprisedto hearthat this
issue wasnot addressedattheCorpsofEngineersmeetingon November29,eventhoughit
affectsanentirecommunity.

Weurgeyourorganizationsto includein yourconstructionand feasible studies, a realistic plan
to addressthedepositionsdamageto PiperChannel. As you areaware,PiperChannelis theonly
entranceto IslandMoorings,asubdivisionwhichgeneratesconsiderabletax basefor Nueces
Countyandthe local communities,both PortAransasandCorpusChristi. Thechannelis already
sufferingextremesilting anderosionfrom ship traffic, andcontinueddamageto thechannel
from deeperandwider ships will ultimately depresspropertyvalues,reducetaxrevenueand
adversely affect a vibrant community.

We look forwardto hearingyour plans.

Sincerely,

Dick AndersonandMichelle Beale

Subject: Damageto PiperChannelin Cor~Christi ship Channel

cc: NuecesCountyJudgeandCommissioners



DEC 212001

December16, 2001

Olivarri & Associates,Inc
719 S. ShorelineBlvd., Suite200
CorpusChristi, Texas,78401

DearSirs:

RE: Deepeningand Wideningof CorpusChristi Ship Channel

I fearthat I havemissedthe deadlinefor thesecommentsto be includedin theEIS,
however,I requestthatyou considermy concernsfor this project.

ThemaintenanceofthePiperChannelattheCorpusChristi ShipChannelintersection
hasalwaysbeena financialburdenon ourpropertyowners. I believethatour
maintenancecost increasesover the lastfive yearscanbe directly correlatedto increased
ship traffic bound for thePort ofCorpusChristi overthis sametime period. Surely,the
deepeningandwideningoftheship channelwill exacerbatean alreadyuntenable
problem,dueto the increaseddraft anddisplacementofthetransitvessels.

I respectfully request that any plan to alter the Corpus Christi Ship Channel consider
andmitigatethedamagewhich is causedto ourspurchannelby eachpassingvessel.

Thecity of PortAransashassuccessfullyaccessedFederalMonies to defendthe
erosionofits realestatealongtheshipchannel. Unfortunately,thesemoniesarenot
availableto individual propertyowners. We mustrely, therefore,on your sound
engineering,planning,andjudgmentto mitigateour loss.

Thankyou in advancefor yourthoughtfulconsideration.

RonaldJ. Skewis
361 BahiaMar
Port Aransas,Texas,78373

Tel. (361)749-3303
E-Mail skewis4@2fords.net

CC: CorpusChristi Port Authority
Army Corpsof Engineers



JAN 092002
Monte N. Swetnam
420 Marina Drive

Port Aransas,Texas
78373

January 7, 2002

Mr. David L. Krams, P.E.
Senior Project Engineer
The Port of Corpus Christi
P.O. Box 1541
Corpus Christi, TX 78403

Re: Piper Channel Issues

Dear Mr. Krams:

Thank you for your letter of January 3, 2002. It was quite thorough and
informative and I appreciate your time and effort to respond in such a manner.

You and I can find much to agree on concerning the Piper Channel (PC) and the
existing operation of the Corpus Christi Ship Channel (CCSC). Unfortunately,
there are some significant differences in the manner in which either of us would
deal with the existing problems. To suggest that the City of Port Aransas and the
residents of Island Moorings should support any plan that would “though not
expected to be noticeable ... slightly increase (the erosive effect) with the
construction of the Channel Improvement Project” is wrong. Until the Port of
Corpus Christi Authority (PCCA) moves to remedy the problems its actions have
already created, nothing should be done which would permit them to exacerbate
the situation.

As part of the immediate action that the PCCA should undertake, I suggest the
following:

1. Significantly reduce the speed of any large displacement vessel transiting
the Port Aransas I Ingleside reach thereby reducing the hydraulic surge
associated with their passage. Provide tugboats or other support as
needed.

2. Bulkhead the same area to stop the ongoing destruction of shoreline and
environment.

3. Recognize that economic development for Corpus Christi cannot come at
the expense of the surrounding communities and then become proactive
in mitigating these problems.

While not a member of the Airport & Channel Committee, I would like to express
my thanks for the courtesy that the PCCA has shown them and their
representatives. I sincerely hope that a way can be found for the two entities to
work together to solve their respective problems. The PCCA must know
however, that the problems which currently exist at the junction of the PC and
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the CCSC have a significant economic impact on the property owners of Island
Moorings and the City of Port Aransas: we cannot allow them to persist.

You indicated that you might attend the Island Moorings Homeowners Meeting
on January 1 gth I suspect it would be time well spent if you were able to do so.
I look forward to meeting you at that time.

Best regards,

~
Monte N. Swetnam

Cc: “ Department of the Army
Galveston District
Corps of Engineers
POB 1229
Galveston, TX 77553-1229

Mr. Tom Brooks, City Manager
City of Port Aransas
710W Avenue A
Port Aransas, TX 78373

Airport and Channel Corporation
1305 South Alister
Port Aransas, TX 78373

Ron Cone via e-mail

Carolyn Chancellor via e-mail
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Box 530
Port Aransas, Texas 78373
December 14, 2001

Department of the Army
Galveston District
Corps of Engineers
P. 0. Box 1229
Galveston, Texas 77553-1229

Gentlemen:

I have been a property owner in Island Moorings subdivision, a development in Port
Aransas abutting the Corpus Christi Ship Channel, since 1985. Throughout the time
that I have resided in Island Moorings the traffic in the ship channel has created a
serious silting/erosion problem in Piper Channel leading into the Island Moorings
development. It is my understanding that planning is underway to deepen the
Corpus Christi Ship Channel in order to accommodate more and larger ships bound
for the Port of Corpus Christi, with the result that greater damage would then be
done to the entrance to Piper Channel unless steps are taken to address the erosion
problem. As a property owner directly affected by the resultant devaluation of my
property I am deeply concerned about this.

It has come to my attention that a Corps of Engineers meeting was held recently and
that the issue of a correction of the Piper Channel erosion problem was not con-
sidered. Since all parties involved in the plan to deepen the Corpus Christi Ship
Channel have been made aware of the Piper Channel erosion issue I am mystified as
to why this matter was not addressed as a part of the improvement project.

I am very concerned that the proposed improvements to the Corpus Christi Ship
Channel will result in even graver damage to Piper Channel, and that this would
ultimately affect the value of my home. I strongly urge all involved in the planning
of the proposed improvements to address a solution to the Piper Channel erosion
issue without delay.

Thank you for your immediate attention to this matter.



Olivarri& Assoc.Inc.
719 S. ShorelineBlvd., Ste 200
CorpusChristi,Tx. 78401

To whom it may concern,

Proposition:Thatcurrentplansfor wideninganddeepeningtheCorpusChristi ship channel
include solvingtheproblemofsanddepositionatthe intersectionoftheCorpus
Christi ship channeland Piperchannelat Island Mooringsin Port Aransas.Such
depositionis, for themostpart,causedby themovementoflargevesselstransitting
theshipchannel.Sincelargervesselswill transitwhenthis plannedproject is
completed,this problemwill getworseif not corrected.

Points: I We havebeentold thattheagenciesinvolvedarenot concernedwith wake
damage.At thesametime thesesameagenciesaregoing to spendmillions to build
rock jettiesto protectbirds andseagrassfrom wakedamage.It seemsthatdamage
sufferedby peopleis a poorthird to grassandbirds. Thisis particularly galling to
residentsofIslandMooringssincethecost to mitigateourproblemwould beless
thanone percentofthetotal costfor this project.

2. Monetaryandlifestyle damageis beingsufferedby theresidentsofIsland
Mooringsdueto the sanddepositionin themouthofPiperchannel.It should
occurto thecurrentplannersofthis projectthat thecostoffl.tture litigation dueto
wakedamagewould bemuchmorethanfixing theproblemduringconstruction.
Theonly realwinnerswould be attorneys.

3. In short thepeopleliving in IslandMooringswould like to seesomeeffort to
solvethisproblematthebesttimeto solvethe problem,namely,during
construction.

Thankingyou in advance,

Ray Rump
P0Box 177[322 BlueHeronDr.}
Port AransasTx. 78373

CC: CorpusChristi Port Authority
Corpsof Engineers



December13,2001 DEC 17 2001

Olivarri & Associates
719 S. Shoreline Dr., ste.200
Corpus Christi,Texas78401

To whom it may concern:

PROPOSITION: Thatcurrentplansfor wideninganddeepeningtheCorpusChristi ship channelincludes
solving theproblemof sanddepositionatthe intersectionoftheCorpusChristiship channelandPiper
channelatIslandMooringsin PortArkansas. Suchdepositionis, for the mostpart,causedby the
movementof largevesselstransitingtheship channel. Sincelargervesselswill transitwhenthis planned
projectis completed,this problemwill getworseif not corrected

POINTS: 1. We havebeentold thattheagenciesinvolved arenot concernedwith wakedamage.At the
sametimethesesameagenciesaregoingtoo spendmillions to build rock jettiesto protectbirds andsea
grassfrom wakedamage. It seemsthat damagesufferedby peopleis apoorthird to grassandbirds.
This is particularlygalling to residentsof IslandMooringssincethe costto mitigateourproblemwould
be less thanone percentofthetotalcostfor this project.

2. Monetaryandlifestyle damageis beingsufferedby theresidentsofIslandMooringsdueto thesand
depositionin the mouthofPiperchannel. It shouldoccurto thecurrentplannersofthis projectthat the
costof futurelitigation dueto wakedamagewould bemuchmorethanfixing theproblemduring
construction. Theonly realwinnerswould bethe attorneys.

3. In short thepeopleliving in IslandMooringswould like to seesomeeffort to solvethis problemat the
besttime to solvethe problem,namely,duringconstruction.

Thankingyou in advance,

Jim & ShirleyHolland
P.O. Box 1713(413 PiperBlvd.)
Port Aransas,Texas78373
361-749-4977

CC: CorpusChristi Port Authority
Corpsof Engineers

I of I l2!l~lt2O0112:55 PM



JAN 17 2002
A A UUD SCHROEDER
CHA!~MANOF THE BOARD

January2, 2002

Portof CorpusChristi Auth~rity
CCSC-CIP
P.O. Box 1541
CorpusChristi, TX 78403

ANCE’R Gentlemen,

It is my understandingthatthePort of CorpusChristi Authority togetherwith the
CorpsofEngineersis planningto deepenand widenthe shipchannelfrom Port
Aransasto CorpusChristi. As aresidentofIslandMoorings, I cannotsupport
suchaplanunlessit providesfor apermanentsolutionto thePiperChannel
problem. Moreand largership channeltraffic will completethedestructionthat
is currentlytaking placedue to existingtraffic. Not only doesthetraffic damage
thePiperChannelbut alsothefiats andgrassadjoiningthePiper Channel.

Your andyour clientsuseoftheship channelis thecauseofthedamageto Piper
Channel. I believeyou should fix the problempp~orat the leastcommit to
fixing theproblemduringthe constructionstageof wideninganddeepeningthe
ship channel.

I wouldappreciateareply regardingmy commentsand requestfor repairofthe
damageto PiperChannel.

Sincerely,

7

~ ~.

J14d Schroeder

cc: Olivarri & Associates
719 S. ShorlineDr. Suite200
Corpus Christi, Tx 78401

Dept. oftheArmy GalvestonDistrict
CorpsofEngineers
P.O. Box 1229
Galveston,Tx 77553-1229



PlanningSection
GalvestonDistrict,
Corpsof Engineers
P0Box 1229
Galveston,TX 77553-1229 November16, 2001

DearSir,

I amwriting to objectto plansfor thebeneficialuseofdredgedmaterialwestoftheCCSC/La
QuintaChannelintersectionlocatedby Inglesideon theBay. This areareceivesconsiderable
recreationaluseby sailboats,shrimpers,sportsfishermen,jet skis, andwindsurfers.Many boats
leavethe nearbymarinaandcutacrosstheproposedspoil placementareaasa shortcutacross
thebay. Placementofdredgedmaterialwouldnecessitateall boatshavingto stayin thechannel
andtravel a longerdistance.

I amanavid windsurferandsail from Inglesideon theBay about80 daysayear. Theproposed
breakwatersfor thebeneficialusesitewouldeliminatemy useofthesitesincewindsurfers
basicallyaremadeto sail perpendicularto thewind with little maneuverabilityto sailaround
barriers. All my othersailing optionsrequiremorethantwice thedriving time andwould
greatlycut downon my ability to getin asailing sessionafterwork. About 6 peoplesail atthis
location,includingprivateresidentslaunchingfrom theirhomesalongthe water. I muststress
the importanceofthis siteto my qualityof life - this matter is of utmostimportanceto me.

Althoughtheproposedbeneficialusesite is designedto improvefisheryvalues,thesuccessof
thisproposalis not certain. I havetalkedto fisheries biologists and they question whether the
materialwill stay in placeandhow vegetationmight respondin the substrate.I think it is wrong
to eliminatecurrent recreational users of a site in only the hopes of making improvements for
others. I haveexpressedthesesameconcernsto PaulCarangelo.

I hopeyou will considerotherdredgematerialplacementoptionsandNOT usetheareawestof
the CCSC/LaQuintaChannelintersection. I amalsoconcernedthat theLa Quintaextension
will createadditionaldredgematerialvolumesin future yearsandthereis alreadya shortage
of dredgematerialsites. Plannersshouldprovidea 100-yearplan with associatedcostsfor
placementof dredgedmaterialto fully assesstheproposedchannelextension.

Thankyou.

Tom Stehn
1613 S. Saunders
AransasPass,TX 78336
(h) 361-758-2354



CAPITOL OFFICE
P.O. BOX 2910
AUSTIN, TEXAS 78768-29 10
TELEPHONE (512) 463-0512
FAX (512) 463-8388

DISTRICT OFFICE
P.O. BOX 541
PORTLAND, TEXAS 78374
TELEPHONE (361) 643-4755
FAX (361) 643-2704

STATE of TEXAS
HOUSEof REPRESENTATIVES

1.

.-

Judy Hawley
STATE REPRESENTATIVE

COMMITTEES:
TRANSPORTATION, VICE CHAIR
ENERGY RESOURCES
HOUSE ADMINISTRATION

December7, 2001

ColonelLeonardWaterworth
Department of the Army
GalvestonDistrict CorpsofEngineers
P.O.Box 1229
Galveston,Texas 77553-1229

Re: CorpusChristi Ship Channel- ChannelImprovementProject

DearColonelWaterworth:

I was unable to attend your meeting on November 29, 2001 to update the public on the status of
theFeasibilityStudy for proposedimprovementsto theCorpusChristi Ship Channel.I strongly
support this project and the economic and environmental benefits that have been identified
throughout this study process and request that this letter be included with project documentation.

ThePort of CorpusChristi andallied industriesarevital to theeconomicstabilityofthis areaand
theentirestateofTexas. Deepeningthechannelto 52-feetfrom theGulfofMexico to theViola
TurningBasin,wideningthechannelacrossCorpusChristi Bay,constructingbargelanesacross
theCorpusChristi Bay andextendingtheLa QuintaChannelfrom theexistingchannelwestward
will ensurethatcommercialnavigationis safelyandefficiently served. TheextensionofLa
Quinta is also critical to the development of the La Quinta Cargo Terminal, which is important
for thefuture of thePort andour region.

I appreciatetheefforts that havebeenmadeto reduceenvironmentalimpactsand theproposed
beneficialuseof dredgedmaterialto developshallowwaterhabitat. This projecthasdeveloped
into awin-win propositiontheenvironmentand commercialinterestsandcanserveasa model
for mutualbenefit.

Sincerely,

/1

~
JudyHawley
District 31
cc: JohnLaRue,Port ofCorpusChristi

DISTRICT 31: BEE, KARNES, LIVE OAK, REFUGIO, SAN PATRICIO



TexasHouseof Representatives
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Vilma Luna
DISTRICT 33

December7, 2001

LeonardD. Waterworth
DepartmentoftheArmy

GalvestonDistrict CorpsofEngineers
P0 Box 1229
Galveston,Texas77553-1229

DearColonelWaterworth:

Re: CorpusChristi Ship Channel— ChannelImprovementProject

Please consider this letter to indicate my support for proposed improvements to the Corpus
Christi Ship Channel.Theseimprovementsareimportantto thecontinuedgrowthand
development of this area as a major Texas deepwater port. As commercial and international
trade increases in importance for Texas, it is critical that transportation facilities be improved to
allowusto fully benefitfrom opportunitiesthatwill cometo this area.

Theeconomicand environmentalbenefitsthat havebeenidentified throughoutthestudyprocess
showit to bea projectthat will improvenavigationalsafetyandefficiencyandutilize dredged
materialin abeneficialmannerfor developmentof shallowwaterhabitat.

I stronglysupportthis projectandappreciateyourconsiderationShouldyou haveany questions,
or if I may be of any assistance, please feel free to contact myCapitol office at (512)463-0484.

Sincerely,

Vilma Luna
vl/lr

CC: JohnLaRue,ExecutiveDirector
Port of CorpusChristi

Committees:
P0. BOX 2910 H Admini tr i n ~Vic -Chair~ 4525GOLLIHAR, SUITF 200

AUSTIN, TEXAS 78768-2910 U / CORPUS CHRISTI, TEXAS 78411-2931
512-463-0484 EconomicDevelopment 3614~549816

FAX NO. 512-463-8090 Appropriations I-AX NO. 361-852-0665



TEXAS HOUSE OF REPRESENTATIVES

P.O. Box 2910
AUSTIN, TExAS 78768-29 10
(512) 463-0462
FAx (512)463-9545
E-MAIL: JAIME.CAPELO@HOUSE.STATE.TX.US

JAIME CAPEL0

P.O. Box 23065
CORPUS CHRI5TI, TEXAS 78403
(361) 882-2277
FAX (361)882-2881
E-MAIL: BERT.OUINTANILLA@HOUSE.STATE.TX.US

December10, 2001

ColonelLeonardD. Waterworth
Department of the Army
GalvestonDistrict CorpsofEngineers
P.O. Box 1229
Galveston,Texas77553-1229

DearColonel Waterworth:

I write you in supportof theproposeddeepeningof theCorpusChristi ShipChannelfrom its
present45 feetto 52 feetfrom theGulfofMexico to Viola TurningBasin.ThePort of Corpus
Christi andthe Corpsof Engineershavebeenstudyingthis projectsince1990.

The proposalofferseconomic,safetyandenvironmentalbenefitsto theregionby
accommodatinglargervesselsinto thePort ofCorpusChristi, wideningthenavigationlanesfor
increasedmaneuverability,reducingwaiting timesand allowing for theutilizationof theLa
QuintaTerminal,acontainerizedcargofacility proposedfor thechannelon Port propertyin San
PatricioCounty.Thebeneficial reuseofthedredgedmaterialto increasemarinehabitatoffersthe
opportunityto increasetheimportantecologicaltourismin thearea.This is avery important
projectfor thecontinuedeconomicgrowthin theregion.

Thankyou for your consideration.Pleasefeel free to contactmefor additional supportfor the
channeldeepeningproject.

Sincerely,

:~E o~,

C 4,. ~

NuECES COUNTY

DIsTRICT 34
PUBLIC HEALTH~JuDICIAL AFFAIRS

Jai

CC: JohnLaRue



JOSEPHINE W. MILLER December17.2001
CountyJudge

Courthouse, Room 109
400 West.Sinton Street

Sinton, Texas 78387
Office: 361/364-6120

Fax: 361/364-6118

Colonel Leonard Waterworth
Department of the Army
Galveston District Corps of Engineers
P 0 Box 1229
Galveston, Texas 77553-1229

Re: Corpus Christi Ship Channel - Channel Improvement Project

Dear Colonel Waterworth:

I would like to express my support for the Channel Improvement Project that
proposes to deepen and widen the Corpus Christi Ship Channel and provide
other improvements to this important navigation corridor. This project is vital to
the continued growth and development of this region as a vital link in the
commercial and international trade infrastructure for Texas.

Of special interest to San Patricio County is the proposal to extend La Quinta
Channel. This extension will allow for the utilization and development of La
Quinta Terminal providing new jobs and spurring increased revenue for
communities and businesses throughout the region.

We also appreciate the beneficial uses that have been identified for dredged
material. The proposal to develop significant shallow water habitat at several
locations throughout the Corpus Christi Bay system and the proposals to protect
existing habitat are models for effective use of these materials.

Sin/7erely,

‘~. L~-~-~’ ~

/ . ./ osephine Miller /

“Judge of San Patricio County

San Patricio County was named in honor of the patron saint of Ireland by members of Ihe McMulleii and McGloin C:olony,
Which was founded on a Mexican Empresario granl dated August lb. 1828.



Copy to: John LaRue, Executive Director
Port of Corpus Christi
(P 0 Box 1541 - Corpus Christi 78403)



RUBEN HINOJOSA
15TH DISTRIcT, TEXAS

COMMITTEES
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TECHNOLOGY, AND ECONOMIC GROWTH

FINANCIAL INSTITUTIONS
AND CONSUMER CREDIT
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~)ou~tot ~epre~ntatibt~
~11a~Ijrn~ton,~ 20515—4315

WASHINGTON OFFICE:

1535 LONGWORTH HOUSE OFFIcE BuILDING

WASHINGTON, DC 20515

PHONE. (202) 225—2531
FAX: (202) 225—5688

E-MAIL AoDRESS

BEP.HINOJOSA@MAIL.HOUSE.GOV

DISTRICT OFFICE:

311 NORTH 15TH

MCALLEN, TX 78501

PHONE: (9561 682—5545
FAX: (956) 682—0141

BEEV1LLE OFFICE,

107 S. ST. MARY’S

8EEvILLE, TX 78102
PHONE: (361) 358—8400

FAx: (361) 358—8407

January3, 2001

ColonelLeonardD. Waterworth
Departmentofthe Army

Galveston District Corps of Engineers
P.O.Box 1229
Galveston, Texas 77553-1229

DearColonelWaterworth:

I am inquiring aboutthe statusofthe CorpusChristi Ship ChannelImprovementProject. I have
learnedthat theArmy CorpsofEngineershasbeenworking with thePort ofCorpusChristi since
1990 to investigatethe possibility of deepeningthe CorpusChristi Ship Channel. The channel
improvementswill undoubtedlyimprovethemarinesafetyand efficiencyoftheareaby enablingthe
Port of CorpusChristi to accommodatelargervessels,increaseshippingefficiency, and reduce
waiting time. Along with thesebenefits,this projectwill proveinstrumentalin generatingjobs and
revenuefor the region and help ensurethat the areais a major participantin commercialand
internationaltrade.

I thankyou in advanceforyourattentionto this request. If you shouldhavequestionsregardingthe
natureof my inquiry, pleasedo not hesitateto contactme or my McAllen District Office for
clarificationat (956)682-5545.Thank you in advancefor your immediateattentionto this request.

Sincerely,

/te4I~~~7—
RubenHinojosa
MemberofCongress

RH:ms

Th)o maling was prepared, pUblished, and mailed at taxpayer expense
PRINTED ON RECYCLED PAPER



UNITED STATES DEPARTMENT OF COMMERCE
Nat~onaIDcean~cand Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

SoutheastRegionalOffice

9721 Executive Center Drive North
St. Petersburg,FL 33702
(727) 570-5312;FAX (727)570-5517

F/SER3:EGH

Lloyd H. Saunders,Ph.D.
Chief, Planning,Environmental

andRegulatoryDivision
GalvestonDistrict Corpsof Engineers
P.O.Box 1229
Galveston,TX 77553-1229

DearDr. Saunders:

Thisrespondsto your June28, 2002,letter; Draft FeasibilityReportandDraft EnvironmentalImpact
Statementfor the CorpusChristi Ship Channel,ChannelImprovementProject,June2002(“Draft EIS”);
andBiological Assessmentfor Impactsto EndangeredandThreatenedSpeciesRelativeto theCorpus

Christi ShipChanelImprovementsProjectin Nuecesand SanPatricio Counties,Texas(BA). Your letter
requestedconcurrencewith theCorpsof Engineers’(COE) BA determinationof “not likely to adversely
effect,” or alternatively,preparationof a NationalMarineFisheriesService(NOAA Fisheries)biological
opinion on anypotentialadverseeffectsof GalvestonDistrict’s proposedChannelImprovementProject,

CorpusChristi Ship Channel(CCSC),Texas,to federally listed speciesunderNOAA Fisheriespurview.
Thisletter continuesformal coordinationbetweenour agenciespursuantto section7 of the Endangered
SpeciesAct (ESA), first initiatedon May 18, 2001,for thisproject. We haveassignedconsultation
numberF/SER/2002/00731 to this proposedaction;pleaserefer to it in futurecorrespondenceon this
project.

NOAA Fisherieshasevaluatedthe Draft EIS andMay 2002 BA preparedby PBS&Jsubmittedas
AppendixC of the document. The selectedplan includesdeepeningof the CCSCfrom Viola Basinin

the Inner Harborto the endof thejettiesin the Gulf of Mexico to -52 ft from -45 ft meanlow tide (MLT)
plusadvancedmaintenanceandallowableoverdepth;deepeningof the remainderof the channelinto the
Gulf of Mexico to 54 ft (depthswill be increasedroughly 10,000 ft into the Gulf of Mexico to the -56 ft

isobath); widening of the Upper Bay and Lower Bay reaches(from Port Aransasto the HarborBridge) to
530 ft (existing widthsare 500 ft betweenPortAransasandLa QuintaJunctionand400 ft betweenLa

QuintaJunctionandthe HarborBridge); constructionof 200-ftwidebargeshelves(-12 ft MLT) on both

sidesof the ship channelfrom La QuintaJunctionto the HarborBridge,acrosstheUpperBay portionof
the CCSC;andextendingthe La Quinta Channel 7,200 ft to a depth of-40 ft MLTand a width of 400 ft
and includea turning basin. It is estimatedthatapproximately40 million cubic yardsof newwork

materialwould require sevenseparatedredgingcontractsto complete. Dredgedmaterialmanagement
incorporatesthe useof existingplacementareas,as well as newlydesignatedplacementareasincluding
severalbeneficialuse(BU) sites. BU siteswill beconstructedto createseveralhundredacresof shallow
waterhabitatthroughoutthebaysystem. The environmentalrestorationportionof the selectedplan
consistsof the constructionof two breakwatersto protectandenhanceexistinghabitat. The work is

estimatedto beginin April 2003 andbe completedby January2008.



The BA states that the proposed work to be conducted by pipeline dredges (in the bay) and hopper
dredges (in the entrance channel) is unlikely to have any significant adverse impacts on any Federally
listed threatenedor endangeredspeciesunder NOAAFisheries purview because: “Sea turtles easily
avoidpipelinedredgesdueto the slowmovementof the dredge. Incidentaltakeof seaturtlesby hopper
dredgesis reducedby usingdragheaddeflectorsandschedulingoffshoredredgingduring the winter
monthswhenseaturtles are most likely to beelsewherein warmerwaters. Also,an agreementbetween
NationalMarineFisheriesServiceandU.S. Army Corpsof Engineersis in placeandimplemented
regarding take of sea turtles with hopper dredges and the use of observers to document incidental take to
ensurethat significant impactsdo not occur.”

Ourcommentswill addressthe potential adverseeffectsof the actionon endangeredor threatened
species(Kemp’s ridley, green,loggerhead,andleatherbackseaturtles)underNOAA Fisheriespurview
from the potentialuseof a hopperdredge,sinceNOAA Fisherieshaspreviouslydeterminedthat useof
pipelineor clamshell type dredgesis unlikely to adverselyaffect the above-listedspecies.However,the

potential for lethal takeof seaturtles by hopperdredges,evenwith seaturtle deflectordragheadsin
place,is well documented.Hopperdredgesequippedwith deflectordragheadsroutinelykill seaturtles
during maintenancedredgingactivities in Federalnavigationchannelson the Atlantic Seaboardand the
Gulf of Mexico. Therefore,NOAA Fisheriesdisagreeswith the COE’sdeterminationof potentialeffects
to listed species.

Potential adverse effects of hopper dredges on the above-listed species have already been analyzed, and
an incidental take authorized, by the NOAAFisheries September 22, 1995, RegionalBiological Opinion
(RBO) to the COE’sGalvestonandNewOrleansDistrictson maintenancedredgingof navigation
channelsin TexasandLouisianausinghopperdredges.Thatopinionanalyzedhopperdredgingeffects
on seaturtles and includednon-discretionaryreasonableandprudentmeasures,and implementingterms
and conditions, to minimize potential interactions with these Federally-listed marine species. The RBO
includes, as a reasonable and prudent measure to minimize adverse effects to sea turtles, a hopper
dredgingwindow(i.e., hopperdredgingshall be conductedfrom December1-March31, whenever
possible). The RBOalso states that pipeline or hydraulic dredges must be used whenever possible
betweenApril 1 andNovember30.

NOAAFisheries does not foresee any impacts of hopper dredging that have not already been considered
andpreviouslyaddressedin the RBO; however,the RBO addressedonly maintenancedredginganddid
not considernew dredgingprojects,including wideninganddeepeningsuchas proposedin thisaction.
Therefore,any takesassociatedwith new (non-maintenance)work suchasthe proposedactionmustbe

authorizedby anotherbiological opinion, suchas waspreparedfor the Houston-GalvestonNavigation
Channels project.

The informationprovidedin the Draft EIS andBA appearssufficient for the Serviceto completeits

biologicalopinion. Section7 allows NOAA Fisheriesup to 90 daysto concludeformal consultationwith
your agency,andan additional45 daysto prepareourbiological opinion (unlesswe mutually agreeto an
extension). Therefore,our anticipatedbiological opinion completiondateis 135 daysfrom the date of
this letter. The ESArequires that after initiation of formal consultation the Federal action agency make
no irreversible or irretrievable commitment of resources that limits future options. This practice ensures
agency actions do not preclude the formulation andimplementationof reasonableandprudent



alternatives that avoid jeopardizing the continued existence of endangered or threatened species or
destroying or modifying their critical habitats.

Pursuant to the essential fish habitat consultation requirements of the Magnuson-Stevens Fishery
Conservation andManagementAct (16 U.S.C. 1855(b)(2)and50 CFR600.905-930,SubpartK), the
NMFSHabitat Conservation Division (HCD) is being copied with this letter. The HCDbiologist for this
region is Mr. Rusty Swafford. If you have any questions about consultationregardingessentialfish
habitat for this project, please contact Mr. Swafford at 409/766-3699 or by e-mail at

Rusty.Swafford@gov.

Weappreciatethe opportunityto commenton thisprojectandwork with theCOE to ensurethe
protection of threatened and endangered species under NOAAFisheries purview, and to help the COE
fulfill its mandateundertheESA. The ProtectedResourcesDivision biologist assignedto conductthis
consultation is Mr. Dennis Klemm. Please contact Mr. Klemm or Mr. Eric Hawk at 727/570-5312 if you
haveany questionsor if we maybe of assistance.

cc: F/SER42- Rusty Swafford; F/PR3

o:\section7\informal\corpuschristi channelimprovementproject.wpd
File: 15 14-22 f.1. COEGalvestonDistrict

a Cranmore
;sistantRegionalAdministrator

for ProtectedResources
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SPARR & BREWSTER, INC.
ATTORNEYSAT LAW

1313 N.E. Loop410, Suite 100
San Antonio, Texas 78209

RICHARD A. SFARR, JR. (210) 828-6500
FAX (210) 828-5444

July 16, 2002

Dr. Terrell Roberts
Departmentof theArmy
GalvestonDistrict
U.S.Army Corps of Engineers
P.O. Box 1229
Galveston,Texas77553-1229

DearDr. Roberts:

Please allow this to be my public commenton the Draft EnvironmentalImpact
Statement(“DEIS”) andtheDraft FeasibilityReport(“DFR”) fortheproposedimprovements
totheCorpusChristi ShipChanneL

It is myunderstandingthat the purpose of the this project is to improvetheefficiency
and safetyof the port’s, navigation systemwhile protectingthe quality (emphasiA
added) ofthecoaston the estuarineresourcesthen I musthavemissedthepoint sincethe
channelbetweenthe entranceto thejettiesand thePort AransasMarina have not been
addressed.

You are no doubt aware that the City of PortAransasobjected to these proposals
becauseof thecontinuedshorelineerosioncausedby thedeepeningoftheshipchanneland
the wake of ships. Nowthat you are participatingin the addition of bulkheading along
Charlie’s Pasturethe City’s concernsare notof themagnitudethattheywerepreviously.
However,whatthe Port AransasCity ManagerTomBrooksfailedto pointout is thatthe
wideningof the shipchannel,the increasedship channeltraffic, andthespeedsby which 2
the ships go throughthechannel are causing erosion in the neighborhoodlocatedbetween
the Pilot’s house and the UT Marine Science Center Marina and Clime’s Landing
Condominium adjacentto the Port Aransas City Marina. There is a neighborhood
subdivisionwherepeoplelive calledthe PortAransasPrivateMarina. Approximately13
houses front the channeland’constantlyhaveto dealwith erosionproblemsoccurring
becauseofthe shiptraffic ‘and the lack of anybulkhead along thisbeachfront. The private
residents have done everything theycould toprotecttheirpropertybutdueto theincreased
shiptraffic, the sizeofthewakesdeepeningof the channelandyour proposal to deepenthe
channelagainmakingthewaveseverincreasingthis will be a losing battle.



I amstartingto representagroupof thehomeownerswho areconcerned about your
proposal andthe damage it will cause to their beach andultimatelytheroadwaythatallows
themto get to their residence.

In the pastwe havedonewhatwe canto solidify and fortify our bulkheadsbut
approximately275 feetof theshorelineis unprotected.Concretestoneshavebeenplaced
to protectandallow for thebuildupof soils thatcanbegroomedtoprotectthehomesfrom
risingwater and ship wakes. Unfortunatelythe shipwakesconstantlywearaway,and
reduceanderodethesoil that is native tothis area.

I find nowherein thecommentsandproposalsanyindicationof taldngcareofthese
privateland ownerswho arejust as entitledto protectionasthe City of PortAransasis. I
amsomewhatsurprisedthat theCity of PortAransaswasnotconcernedaboutits residents
who ure tax paying citizensandwho haveequalrights andstandingsasthe City of Port
Aransas.

Thepurposeof ourletteristo seeif you or anyonewithin the studyhasaddressed

this strip of land andtheseprivatehomeowners. 2

I think a meetingcouldaccomplishthefollowing goals:

1. Add appropriatebulkheadingalongthestrip oflandthatis unprotectedasis
beingdoneinCharlie’sPastureand/or

2. Slowdownall shipscomingthroughthe channelsothat theydo notcreate
the 4 to 6 foot wavesthaterodethesoil everytimea ship goesthroughthe
channeland/or

3. Placeconcreteinasimilarmannerto try to protectand limit soil erosion in
the areaof the channel.

Thesehomeownerscannotstandby andwatchthecontinuederosion. Injusta few
morefeettheerosionwill takedowntheirstreetandtheywill notb.e ableto get to their
residence.

I inviteyouto meetwith meat atimethatis convenientforyoutowalkthroughthis
projectanddevelopa project andplan that will addressthe privatehomeowners’and
taxpayers’needs. Obviouslythe jetties arefortified by rocks and this doesnot causea 3
problem.Thesamethingwith thePortAransaspublicmarinaall thewaydownto Charlie’s
Pasturewhich youhavenowaddressed.Oursseemstobeaforgottenareaandonethathas
notbeenaddressed.

More importantlyis thespeedby whichshipsaregoingthroughthechannelandthe
deepeningof the channelcausingthe accelerationof erosion.Theindividuals that I have
talkedto havesaidthat thetraffic hasincreasedovertheyearsandthe depthof thevessels

4



going through has increased because of their increased size. Thus, there is an ever
increasingamountof waveactionand the height of thewavescausingbeacherosion.

I look forward to your inputandthoughts on this matter.

RAS/jl



Mr. Richard A. Sparr, Jr.
Sparr & Brewster, Inc.
1313 N.E. Loop 410, Suite 100
San Antonio, Texas 78209

RESPONSE TO COMMENTS

Comment Response
No.
The reach of shoreline at the area known as Charlie’s Pasture at the

County Pier in Port Aransas was protected this past year with a concrete
sheetpile bulkhead. The bulkhead project was a cost shared, Texas
General Land Office — Coastal Erosion Planning and Response Act
(CEPRA) project between the City of Port Aransas and the State of Texas.
The Port of Corpus Christi (the non-Federal Sponsor for the proposed
CCSCCIP), not the USACE, participated with the City of Port Aransas in
the sponsor funding for the CEPRA project. The project included shoreline
erosion protection on both the north and south sides of the channel. As
part of the CCSCCIP, erosion protection is proposed for the south side of
the channel west of last year’s CEPRA bulkhead project.

2 During the three-year study for the CCSCCIP Feasibility Study that
included a significant amount of public outreach and solicitation of
comments and concerns (including Port Aransas specifically), no
concerns/comments were raised for this reach of channel. This letter is the
first mention of any potential shoreline erosion damage to this private
property. Results from the outreach initiative helped develop the scope of
work for a Shoreline Erosion Study that was used to identify any possible
changes in erosion controlling forces and effects of these changes from the
proposed CCSCCIP. The CCSCCIP will not cause an increase in the
number of vessels using the channel, relative to the No Action (present
condition) alternative.

For the CCSCCIP Feasibility Study, this particular reach of shoreline was
not “addressed” with respect to shoreline erosion because no concerns
had been voiced during numerous public meetings.

3 On August 30, 2002, representatives from the Port of Corpus Christi
Authority met with Mr. Richard Sparr at his residence at 350 Private Road
A, Port Aransas, Texas. Mr. Sparr reiterated the concerns addressed in
the letter and was seeking assistance to create long-term shoreline
protection in front of his and his adjacent property along the Entrance
Channel. It was evident steps (placement of fill, rock and concrete rubble)
have been made to protect the shoreline in this reach. An eroding
shoreline bluff exists in a portion of the unbulkheaded area forward of a
well maintained, approximately 20 foot wide, grassy area in front of the
private road leading to the houses.

The Federal navigation project process and schedule was reviewed and,
during discussions, it was determined that it was the responsibility of the
property owners and not the Federal Government to protect privately
owned lands. The shoreline erosion protection along and west of Charlie’s
Pasture in Port Aransas proposed for the CCSC-CIP is a multi-functional
Ecosystem Restoration feature of CCSC-CIP rroiect desianed as



Mr. Richard A. Sparr, Jr.
Sparr & Brewster, Inc.
1313 N.E. Loop 410, Suite 100
San Antonio, Texas 78209

protection for hundreds of acres of sensitive environmental habitat and not
designed as protection of private property. Though it is the responsibility of
the private property owners to protect their lands, it was suggested and
recommended that, if the owners wanted assistance, there are programs
and opportunities available to them. The permitting process was explained
and various programs and opportunities were described and discussed
including the CEPRA program and requests for cost sharing with their local
government.

4 Vessel operators and the harbor pilots on board to assist in navigating the
channels determine the necessary travel speed for safe passage.

According to the Shoreline Erosion Study, vessel speed is one component
that affects the size of the waves and pressure fields that are created from
passing ships. Other components include vessel characteristics and
channel and shoreline shape. Proposed channel improvements in this
reach include widening on the opposite side of the channel from the
subject property. This improvement should actually reduce the pressure
field effects of deep draft vessels passing this private property. It was also
determined during the Shoreline Erosion Study for this project that there
are numerous causes controlling erosion, including sea level rise, wind
generated waves, pressure field effects, vessel wakes, storms, and
geomorphologic channel conditions. Although this area was not
specifically studied, projections in nearby, similar areas indicated only a
potential slight increase in the contribution to erosion from the proposed
project because of pressure field effects (2% and 5% increase — for
shorelines along Harbor and Mustang Island). The analysis assumed no
shore protection existed in the area.

Because of the projected increase in throughput at the Port of Corpus
Christi, the increase in ship traffic is projected to continue with or without
the channel improvement project. However, with the project, the number of
vessels trips will be less than without the project. See the Economic
Appendix.
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August 7, 2002

Environmental Section
Department of theArmy
Galveston District, corps of Engineers
P. 0 Box 1229
Galveston, Texas 77553-1229 Re: Corpus Christi Ship Channel

Channel Improvement Project

ARMY CORPS OF ENGINEERS:

I am writing in response to the recently published Feasibility Study and Environmental
Impact Statement for the Corpus Christi Ship Channel - Channel Improvement Project
(PROJECT). It is my considered opinion that the PROJECT is not needed at this time
or in the foreseeable future, is not fiscally responsible and will have a significant
negative environmental impact.

From a need standpoint, the Houston Ship Channel handles three times as many ships
(6,600vs. 2,060)and twice as much total tonnage (191 million short tons vs. 83 million
short tons) as the .Corpus Christi Ship Channel and does it with a channel that is
shallower and narrower (40’ x 400’ vs. 45’ x 500 - 600’). In fact, after the current
improvements~tothe Houston Ship Channel, it will only be equivalent to the existing
Corpus Christi facility. What possible need is there to improve a facility that is already
better than one which far exceeds it in utilization? Also, there is no reported evidence
that cargoes have been lost or diverted from the Port of Corpus Christi because of
channel inadequacies. With all ofthe refineries operating at or near capacity, additional
volumes of crude oil will not be required for import nor will additional volumes of refined
product be available to export. The Sherwin Alumina plant is struggling to stay in
business and can’t be depended on to expand capacity. Agriculture has peaked in the
region and the recently completed refrigerated warehouse can’t seem to get off the
ground. In short, there is no compelling evidence that the existing channel is not 2
sufficient for the needs of Corpus Christi and South Texas for many years into the
future.

In terms of fiscal responsibility, why would one spend money to enlarge a channel to
permit larger ships when the Port of Corpus Christi will continue to be ship size 3
constrained by the Harbor Bridge and the Tule Lake Lift Bridge? Why would one
enlarge the Channel when many of the ships that visit the port come from harbors and 4
channels that are themselves size constrained (71% foreign trade)? Why would one
spend money for an enlarged channel when the Port of Houston does much more with
less? Additionally, why should the U. S. Taxpayer pay to dredge a channel to improve
the value of property for the Port of Corpus Christi (Tenneco property) instead of the
Port paying for it? Finally, how are the monetary returns that the Corps Feasibility 6
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Study proposes in their studyto be realized? Are they in the form of tolls paid to the U.
S. Government? Are they in the form of additional taxes that the users and the Port pay
to the U. S. Government? Are they simply a subsidy to private companies that may or 7
may not pass on the benefit to their customer? There are many questions that can be
asked and few, if any, answers provided by the Corps of Engineers study.

In terms. of environmental impact, a recent Associated Press news article (Corpus
Christi Caller Times 7/22/02), stated that unregulated foreign ships are “a major source
of pollution and there are few answers on how to solve the problem” The Houston
Chronicle states that “these ships comprise the.fastest-growing unregulated source of
air pollution in the nation”. In Houston, these ships ‘each year emit 273,000 tons of 8
nitrogen oxide, a key contributor to smog”. As we all know, Corpus Christi has periodic
problems with air quality. Could these unregulated ships push the Corpus Christi area
into non-attainment? What is the Corps environmental assessment of any increased air
pollution that will result from their projected increase in shipping? They don’t even
mention it!

Finally, there is the question of safety. The Aransas-Corpus Christi Pilots (ship) feel
that the existing Corpus Christi Ship Channel is too narrow for ships to pass. This begs
the question of how the Houston Pilots handle three times more ship traffic in an even
narrower channel. Are they more skillful, more careful or just lucky? Do the Aransas-
Corpus Christi Pilots have a problem of their making by navigating the channel at too
great a speed (a practice which, at the very least, has caused extensive shoreline
erosion)?~Theperceived passing problem is apparently not a new complaint by the
Pilots for a mooringarea was built near Ingleside as part of the 1968 channel deepening
to eliminate the need for ships to pass. How well does it work? It doesn’t because
“shippers would rather wait offshore and time their entrance... rather than go through
the trouble and expense to get tug assistance to moor and wait with a pilot on board...”
(USACE Feasibility Report). This all sounds a bit petty to the writer but I agree that the
best and most economical answer to the perceived problem is simply a matter of
scheduling the passage of ships through the channel.

It is not my intent to argue that there is no merit in the proposed PROJECT; the barge
shelves in the Upper Bay and the shoreline protection to prevent further ship-wake
erosion are certainly of value. However, public money to dredge a channel (La Quinta)
to improve certain land values for the quasi-private Port of Corpus Christi is wrong. 1 0
Public money to improve a channel which is already better than the existing channel at
Houston (and will continue to be better than Houston’s even after Houston’s current
improvements are completed) is also wrong. Now is not the time for this project: come
back in another twenty years.

Very truly yours,

Monte N. Swetnam
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RESPONSE TO COMMENTS

Comment Response
No.
Specific research was not conducted to determine if cargoes have been

diverted or lost due to Corpus Christi Ship Channel “inadequacies”;
however, the USACE recognizes competition between ports and realizes
that one port can be substituted for another. As the cost of using a port
increases, it is expected that some traffic should shift to other ports and
conversely, as the cost of using a port declines, it is expected that traffic
currently routed through a competing port would shift to the port in
question. Theoretically, the demand for a project is typically derived as the
difference between the least cost transportation cost routings. Refineries
in both Houston and Corpus Christi are operating at high rates and each
provides feedstock to specific regional refineries. In cases of established
ports and refinery infrastructure systems, the assumption of long-term price
inelasticity is usually reasonable. The Corpus Christi Ship Channel has
had a 45-foot operating depth since the early nineties and while they
experienced short-term increases in Houston tonnage between 1999-2000,
the 1991-2000 average annual rates of growth for both Corpus Christi and
Houston is 5 percent. The 1981-2000 average annual growth rates for
both ports were 4 percent. Growth rates during the nineteen eighties
between the two ports were also comparable. The economic efficiencies
that increase in channel depths would provide could very well result in
diversions between ports but this phenomena will be less likely for
established cargoes such as petro-chemicals.

Modifications to some existing port facilities will be necessary to realize
benefits, including dock enhancements and access dredging, and these
costs have been included in the average annual costs. The port also
expects to create additional facilities in response to the channel
improvement project. Existing refrigerator facilities are nearing capacity
and the PCCA is considering construction of an additional refrigerated
warehouse. Also, the extension of the La Quinta Channel would allow the
port to utilize existing land for the construction of a new container terminal.
Some facilities will require no modifications, such as the Sherwin Alumina
plant and others on the existing La Quinta Channel, as no modifications
are proposed for that portion of the channel.

2 The USACE analysis demonstrated that there are cost savings from
loading the existing fleet of vessels more fully. The additional cargo
transported per trip is expected to reduce the per ton delivery costs.
Determination of the percentage of tonnage and vessels that could carry
more cargo was made based on discussions with Corpus Christi shippers
and world port depth. Benefits were calculated for the portion of tonnage
that could take advantage of the proposed deepening. The transportation
savings were compared to the project cost and this comparison showed
that benefits for the channel-deepening project exceeded the cost. In its
economic analysis, the USACE is tasked with determininq National
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Economic Development (NED) benefits and costs. NED benefit is defined
as contributions to national economic development that result in increases
in the value of national outputs of goods and services. The NED benefit
analysis procedures provide the basis for evaluating Federal investment in
all types of water resources projects. The Federal interest in projects to
improve navigation is derived from the commerce clause of the
Constitution. Federal interest in a project depends on whether it provides
benefits to the public by facilitating commerce.

3 For this project configuration we were able to identify over $53 million in
annual benefits while the average annual cost of construction would be just
over $18 million. A majority of these benefits are realized with channel
deepening of the Corpus Christi Ship Channel and Inner Harbor. Vessels
that travel to the Port of Corpus Christi from other ports, whose depths
range anywhere from 20 to almost 90 feet, will be able to enter the channel
fully laden in most cases. Also, because a deeper channel will allow the
existing ship fleet to be more heavily laden, vessel size is not expected to
increase, thus insuring that the Harbor Bridge and Tule Lake Lift Bridge will
not restrict petroleum and bulk cargo vessel transit. Container ships using
the proposed terminal at the La Quinta Channel extension would not be
affected by the Harbor Bridge or Tule Lake Lift Bridge.

4 The project benefits were calculated for vessels coming from ports that
were not constrained. For this reason, benefits were not calculated for
total tonnage. Depths of other ports are found in Table 19 and 25 in the
Economic Appendix (Appendix G).

5 The WES ship simulation analysis, along with pilot input, was used to
determine the width recommendations for both the Corpus Christi Ship
Channel and the Houston Ship Channel. The Houston Ship Channel is
being widened to 530 feet, the same as proposed for the Corpus Christi
Ship Channel.

6 Comment noted. Please see response to comment #2 and # 7.
7 Benefits associated with the proposed channel improvement project are

identified as contributions to national economic development (NED), which
are increases in the net value of the national output of goods and services,
expressed in monetary units. Contributions to NED are the direct net
benefits that accrue in the planning area and the rest of the Nation. The
Economic Appendix details the expected benefits and relates them to
project cost.

8 We expect fewer total ships in the with project future condition than the
without project future. See the Economic Appendix. Therefore air quality is
not expected to change as a result of the project. . A NEPA document for
permitting the proposed container terminal will describe the air quality
impacts of construction and operation of the new ship berthing and land
based facilities and traffic.

9 See comment #5. The widening of the channel, as well as the construction
of barge lanes, would create benefits through a reduction in delays and an
increase in safety by allowing two-way ship traffic in the channel system
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while barge traffic will be able to operate away from large ship traffic. This
would reduce the potential for accidents and spills, as a majority of the
commodities passing through the port are petro-chemical in nature.

10 Thank you for your comments
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Project.No. 98012A

ColonelLeonard1). Waterworth
District Engineer
Departmentof the Army, Corpsof Engineers
P.O.Box 1229
Galveston,Texas77553-1229

Subject:Corpus Christi ShipChannel, TexasChannel Improvement Project Draft Feasibility
Report and Draft Environmental Impact Statement for the Corpus Christi Ship Channel,
Texas ChannelImprovement Project, June 2002

DearColonelWaterworth:

ThePortof CorpusChristi Authority staffhasthe followingcommentsonthesubject.

Syllabus

Page1,
3

rd Paragraph,lastsentence:
Lastsentencestatesthat the SelectedPlan has two breakwater“environmentalrestoration”
features. The featuresactually consist of two different types of protection:a “offshore”
breakwaterand a shorelinerëvetment. Both featureswill protect and enhanceexisting
habitats.

FEASIBILITY REPORT

Figure 1: Title blockrefersto “50-foot Project” thoughtheTable of Contentslists this figure as
the“52-FootProject”.

The figure suppliedis for the existing CorpusChristi Ship Channel,which is the 45-foot
Project. The ChannelImprovementProject,the focus of the FR and the DEIS, was in the
congressionalresolution adoptedAugust 1, 1990 by the Committeeeon Public Works, 2
House of Representativesthat authorizedstudy for improvementsto the CCSC was
originally referredto asthe“50-foot Project”. However,as correctlystatedin the Syllabus,
theproject is now referredto as the“CorpusChristi ShipChannel— ChannelImprovement
Project”.

Page7, SocioeconomicConsiderations:
PCCA notesthis sectiondoesnot mentionthe military or medical field asbeingpartof the 3
broadbaseeconomyof CorpusChristi.

Website: www.porlofcorpuschristi.com
222 Power Street Coreus Christi, TX 78401 • P.O. Box 1541 Corpus Christi, TX 78403 • TEL: 361-882-5633 • FAX: 361 -881 -51 63
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PageNo.2
August8, 2002

Page9, l~’paragraph:
Thelast sentencerefersto the projectareabeing geographicallydivided into threesegments
andthenrefersto Figure1. This infers that these segmentswould bedelineatedor labeledon 4
the figure, andtheyarenot.

Page9 andTable 1 on page10:
Note thatthe text descriptionsof thechannelreachdimensionsdo not all matchthoselisted 5
in thetable.

Page11, ls~paragraph:
First sentenceshouldread,“A RegulatoryAgency Coordination Team(RACT)”, instead of 6
“A ResourceAgencyCoordination..

Page47,
2

nd sentence on page:
Sentence should be corrected from: “The RACT, Beneficial Use Workgroup and
ContaminantWorkgroup have to “The RACT, Beneficial Use, and Contammant 7
Workgroupshave Notethatall threegroupslistedare CCSCCLPWorkgroups.

Page50, InnerHarborparagraph:
Lastsentenceshouldincludethe listing of placementarearn-PA 3C in order to be consistent 8
with theDEIS, theDMMP, andthe remainderof thereport.

Page51,
7

thsentence:
Sentenceshouldbecorrectedto readthat theMitigation Workgroup,nottheBeneficialUse
Workgroup,developedthe3:1 mitigation ratio.

Page54, EntranceChannelparagraph,6thsentence:
Sentencestates the channel will be extended to the 54’ contour. This contradicts the
remainderof the reportthatstatesthechannelwill beextendedto the—56’ contour. 1 0

Page55, Inner Harborparagraph,2°c’sentence:
Sentencestatesthat this reachwill have2 feetof advancedmaintenance.Actually, the inner 11
harborwill havevaryingamountsof advancedmaintenancefrom 1’ to 6’.

Page59, Divisionof PlanResponsibilities/CostSharingRequirements:
The cost sharing provided only generally describesthe project. The final cost sharing 1 2
responsibilitiesby reachanddepthwill benegotiatedfortheProjectCooperationAgreement
betweentheFederalGovernmentandthePortof CorpusChristi Authority.

Page61, Table 19 andpage62, Table20:
Appearsthat thevaluefor Non-FederalCostfor RealEstateshouldbedistributeddifferently. 1 3
FortheCCSC,Real Estatecostsshouldincludethevalueof IH PA6 and Suntide;andfor La
Quinta, the costs should include the value of La Quinta Buffer Zoneproperty. The tables
should be adjusted accordingly.

h~\dtk\1998proj\98012a\poccacorenlentsto june 2002 fr-deis.doc
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Pages66 to 73:
Bulleted items are understoodto be subject to negotiation for the Project Cooperation
AgreementbetweentheFederalGovernmentandthePort of CorpusCliristi Authority. 14

Plates1, 2,3,4:
The DMPA labelsfor theInnerHarborshouldbepreceded with the designation (IH) to make i 5
consistent with the text (Page 43. UplandConfinedPlacementPlan)

Plate 1:
The Tule LakePlacement Area designation should be corrected to IH PA6 not PA7. 1 6

Plates4, 5, and6:
Pleasenotethat it is difficult to readthat theareawithin the darkhashlines with stippling 1 7
representstheproposedbargeshelvesand not exclusively for the proposedwidening in this
reach.

Plate6:
ThearealabeledPlacementAreaNo. 11 shouldbe labeledinstead“Berry Island”. PA 11 no i 8
longerexists;the formerPAhasrevertedtoprivateownership.

Plate7:
Placement Area 9, located just north of BUSite R, should be labeled. 1 9

Plate7:
PlacementArea 8, constitutingthe westernlobeof Pelican Island, andPlacementArea 7, 20
constitutingtheeasternlobeof PelicanIsland,shouldbe labeledaccordingly.

Plate8:
The placementarealabeled“PlacementAreaNo. 3” shouldbe labelPA 4. PA 3 no longer 21
exists and waspreviously locatedat the current location of Robert’s Parkadjacentto the
municipalmarinain PortAransas,Texas.

Plate8:
Thisplateshouldshowthe locationof PA S onMustangIsland,southfromBU Site L. 22

Plate 12:
Referenceandlabelof ‘ProposedAvailableTract for PlacementArea” in the middle of site 23
of thePCCA’sproposedcontainerterminalshouldbedeleted.

Plate13:
Referenceandlabelof “PlacementAreaNo. 12” northwestof theJewel—FultonCanalshould 24
bedeleted.

h~\d1k\1998proj\980t2a\poccacomxnesststojune 2002 fr~deit.doc
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DRAFT ENVIRONMENTAL IMPACT STATEMENT

PageDEIS-iv, SUMMARY, PreferredPlansection:
The summaryof the preferredplan shouldinclude the descriptionof the GNF of the La
QuintaChannelExtensionandshouldread somethinglike - “Thepreferredplan includesthe 25
extensionofLa QuintaChannelapproximately7400feetat awidth of 400-feetandto a depth
of —39-foot MLT”. Thisaction is clearlydescribedelsewherein the FeasibilityReport and
theDEIS asanelementof theproposedactionbut it isnotdescribedin theSummary.

Figure1-1:
The referenced Figure 1-1 in the text and listed in the DEIS Table of Contentsas “Corpus 26
Christi ShipChannelStudyArea” is missing. PagesDEIS-3 andDEIS-7appearto becopies
of thesameFigure 1-2,

PageDEIS-200:
Underthe paragraphlisting theprojectsthat arenot in foreseeablefuture or did not have
documentsavailable,the regionreferredto shouldbe “Region“L” not “Region“N”. Region 27
“L” is for the SanAntonio region. Region“N” is for the CoastalBendRegionalWaterplan
that is describedasincludedin the reasonablyforeseeableactionssection.

PagesDEIS-202and203,Table 5.1-1:
Pleasenotetherearea few correctionsor updatedrevisions to be madeto the draft entries
under the Joe Fulton International Trade Corridor column. Under 28
MITIGATIONTBENEFITS*, UplandHabitat,NI to 1.1 ac;BayBottom Habitat,no change;
ShallowWaterHabitat,NI to 5.2 ac.

PagesDEIS-202and203,Table5.1-1:
Pleasenote thereare a few correctionsor updatedrevisionsto be madeto the draft entries
undertheLa QuintaGatewayProjectcolumn. Startingwith RESOURCEIMPACTS these 29
are: Topography/Bathymetry,32 acresto NT; Shore/Beach/Dunes,0.7 statuemile to 1.8
acres;Salt Marsh1.7 ac to 2.1 ac; Flats,no change;OpenWater,32 acres; OysterReef, no
change;UplandWetlands,NI; ShallowBayHabitat,27.5to 27.1;Gulf of MexicoBottom,no
change;TerrestrialHabitat,295 ac (excludescropland)to 245 ac (excludes869 ac cropland);
SubmergedAquaticVegetation,2.9acto 2.4ac;EssentialFishHabitat,32.1to 31.6 ac.

UnderMITIGATION/BENEFITS* theseare:UplandHabitat,no change;BayBottom Habitat, 30
no change; Shallow Water Habitat, NI to 27.1; Submerged Aquatic Vegetation, 8.6 to 7.2; and
Wetlands,5.3 to 5.9.

PagesDEIS-208to 217,Section5.4 RESULTS: 31
Changesto Table5.1-1 shouldalsobe reflectedin 5.4 RESULTS,asapplicable.

h:\dlk\l998proj\98012a\poccacommentstojune 2002 fr-deis.doc
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PageDEIS-205,Section5.2.4,La QuintaGatewayProject,
2

ttd paragraph: 32
In order to be consistent,the first sentenceshouldstatethe terminal would havea295-acre
marineterminalinsteadof a 245-acremarineterminal.

PageDEIS-229,Section8, 2’~paragraph:
In the

7
th sentence it statesthat a “seriesof newsletterswasalso sentto peoplewho attended 33

meetings on the project”. To better capture the public involvement and coordination
performedfor this project, thesentenceshouldhaveread: “A seriesof newsletterswassent
to approximately1,300 peopleor organizationsin the area,including thosewho attended
meetingsor expressedan interestin the project or could potentiallybe interestedin the
project.”

PageDEIS-248:
The Shiner, Moseley and Associates,Inc., Carter and Burgess, Inc., and Olivarri and
Associates,Inc. citation should be correctedto the following sincethe DEIS usesrevised
information from: ShinerMoseleyAssociates,mc, (2001). Environmentalassessmentfor the
proposedJoeFulton InternationalTradeCorridor from IH 37 to US 181, NuecesCounty
TexasJuly. Thecitation providedshouldreplacethecitation for the obsoletedraftEAdated
April 2001.

APPENDIXD, COORDINATION

There appearsto be pagesmissing from the letter datedMarch 31, 2000 from Galveston 35
District to TexasHistoricalCommission.

Pleasenotefor clarificationonly thatthecoordinationeffort providedin theDEIS represents
a part of the recordof public involvementandagencycoordinationthat took placeduring the 36
Feasibility Study. The PCCA has 6, 4-inch binders of detailedmeeting summarieson the
approximately40 CCSCCIP Workgroup meetings, 11 public forums, 4 public meetings, 3
scoping andlor public hearingsand numerous individual interest group presentationsand
meetings,threenewslettersandnumerousnewspaperarticlespublishedin dailiesthroughoutthe
region.The projectsponsorsareveryproud of this effort andthePCCA shall continueto keep
the public informedandinvolved throughoutconstructionandoperation.ThePCCAbelievesthe
projecthasbeenmadepossibledueto the participationand commitmentof the peoplein the
community.

With regard to agencyparticipation, the DEIS is clear on the coordinationinvolvement
however,we would like to provide for therecord a list of thepersonnelof thevariousagencies 37
that participatedin thevariousCCSCCIPWorkgroups. (See attached list of Agency Workgroup
Participants)

h:\dtk\1998proj\98012a\poccncomenentsSo jnne2002fr-deis.doc
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APPENDIX F

PageF-29,Paragraph4.5.7:
TuleLakePlacementAreashouldbereferencedasIII PA6 notPA7. 38

APPENDIX H

Appendix 5:
BU Site L shouldbe labeledon Plate C-13; andon Plate F-42, Tule Lake placementarea
shouldbe labeledas III PA 6 not asDMPA-7 (TULE LAKE). There is no DMPA 7 in the
InnerHarbor.

ADDITIONAL COMMENTS

The net positivebenefitsdue to the recommendedDMMIBU plan are much larger andmore 40
significant than describedin the DEIS. For example,the PCCA fully intendsto usethe created
beneficialuse Site GH for mitigation relatedto impacts to estuarineresourcesassociatedwith
constructionof theslip anddockingfacility for theLaQuintaContainerTerminal.

A significant resourcemanagementproblem that regulatory agenciesandpermit applicants 41
constantlyaddressin this region is the lack of available or suitable areasto locateandperform
mitigation and/orhabitatenhancementactivities. Theimplementationof the CCSCCIPDMMJBU
planwill provideseveralhundredacresof beneficialusesiteswheresuchactionscanbeconducted,
Clearly,thecreatedbeneficialusesitesshouldbereadilyadoptableandavailablein the earliestyears
following initial constructionfor mitigationplantingsor habitat managementactions that maybe
requiredby other permittedwater dependentactionsin thebay system. Ultimately, as thesesites
matureandbecomeinvadedby seagrassvegetation,they may becomeless readily amenableto
alternativeusesor mitigation; however,that doesnot diminishthevaluefor the describedpurposes.
ThePCCAwill work closelywith personsandwith local, state and federalagencieswho may seek
to leasetheseareasfrom thePCCA for mitigation plantingsandhabitatenhancementto maximize
the beneficialusepotentialof thesites.

Severalpossibledevelopmentalactivitiesnot describedin the DEIS, suchaschannelsto access 42
existing oil andgas production facilities mayneedto occur within the createdbeneficialusesites.
However, simply becausetheyare not specifically included, theyshould not later be considered
incompatiblewith the resourcemanagementopportunitiesprovidedby thecreationof thebeneficial
use sites. Clearly any proposalto conducta separatedevelopmentalactivity is expectedto be
addressedon an individualpermit basis.

h:\sSSk\l998proj\980t2a\poccacommentstojune 2002fr~deisdoc
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Thankyou for theopportunityto comment on the Draft FeasibilityReportandDEIS.

Sincerely,

JohnP.LaRue,
Executive Director

Cc: FrankC. Brogan,PCCA
GregW. Brubeck,PCCA
David L. Krams, PCCA
PaulD. Carangelo,PCCA
LloydH. Saunders,Ph.D.Chief,Planning,EnvironmentalandReg.Div., USACE-Galv.
Dr. Terrell Roberts, USACE-Galveston
RobertHeinly, USACE-Galveston

h:’ulIk\l998proj\98012a~poccacommentstojune2002 fr-deis.doc



Corpus Christi Ship Channel - Channel Improvement Project
Workgroup Participants
1998 - present (May 14, 2002)

Texas Parks and Wildlife
P~rn~nt
Smiley Nava
Jim Tolan
Mary Ellen Vega
BeauHardegree
Kay Jenkins

U. S. Fish and Wildlife Service

Johnny French
Clare Lee
Tom Schultz
Tom Shearer
Pat Clements
Mary Orms

National Marine Fisheries
Service
Bill Jackson
Rusty Swafford

Texas Natural Resource
Conservation Commission
Bruce Moulton
Mark Fisher
Rene Mariscal
Chris Caudle
Robert Burgess

Texas Department of
Transportation
Raul Cantu
Amy Link
Melissa Gabriel
Paul Douglas
Scott Sullivan

Texas Railroad Commission

Mary McDaniel
Don Gault
Bill Meyer

IJ. S. Environmental Protection
Agency
Mike Jansky
Monica Young
Tim Landers

Texas General Land Office

Ray Newby
Tom Calnan
Kim Haibrook
Heidi Wadzinski

Texas Water Development
Board
GaryPowell
Junji Matsumoto
Barney Austin
Mark Wetzel

Vladimir Shepsis
Hugo Bermudez

PBS&J
Martin Arhelger
Gary Galbraith
Karl Jecker
Kathy Calnan

Port of Corpus Christi Authority
Greg Brubeck
David Krams
Paul Carangelo
Stacey Bryant
Sandy Escobar

U. S. Army Corps of Engineers
Frank Garcia
Bob Bass
Bob Heinly
Terry Roberts
Carolyn Murphy
Rob Hauch

U. S. Army Corps of Engineers
Gary Ray-WES
Doug Clark - WES
Carl Anderson
Wade Williams
Carlos Tate
Jon Plymale
John McManus

U. S. Army Corps of Engineers
Dale Williams
Rick Medina
Rao Vemulakonda - WES
Ed Reindi
Mike Kieslich
George Alcala

Coastal Bend Bays and Estruary
Program
Leo Trevino

Pacific International Engineering Olivarri and Associates

Leah Olivarri
Kelly Billington
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RESPONSE TO COMMENTS

Comment
No.

Response

1 Text will be revised.
2 Text will be revised.
3 Text will be revised.
4 Reference to the figure at this location has been removed. It is cited in

several other locations throughout the report.
5 The text and table have been modified so that the numbers are correct.
6 Text will be revised.
7 Text will be revised.
8 Text will be revised.
9 Text will be revised.

10 The paragraph will be modified to clarify that dredging in that location will
be to —54 feet with 2 feet of advanced maintenance, and will extend to the
56-foot contour.

11 Text will be revised to remove reference to a specific amount of advanced
maintenance.

12 Comment noted.
13 Tables will be adjusted to update non-Federal cost share appropriately.
14 Comment noted.
15 Text will be revised.
16 Text will be revised.
17 Comment noted.
18 Text will be revised.
19 Text will be revised.
20 Text will be revised.
21 Text will be revised.
22 Text will be revised.
23 Text will be revised.
24 Text will be revised.
25 Thxt will be added to the summary.
26 he correct figure will be in the FEIS.
27 According to Water for Texas - 2002 (Texas Water Development Board,

January 2002), the State of Texas Regional Water Planning Area N refers
to the Coastal Bend Planning Group.

28 Text will be revised.
29 Text will be revised.
30 Text will be revised.
31 Table will be revised according to changes in document.
32 ext will be revised.
33 ext will be revised.
34 Text will be revised.
35 The letter will be complete.



Mr. John P. Larue
Executive Director
The Port of Corpus Christi
222 Power Street
Corpus Christi, Texas 78401

36 Comment noted. The FEIS will note that there was other communication
with the public that is not part of this official record. There were a large
number of documents available and the most pertinent documents were
chosen to make the ElS less cumbersome.

37 The Agency Workgroup Participants list will be included in the FEIS as
Table 1 .6-1 in Section 1 .6.

38 Text will be revised.
39 Text will be revised.
40 The La Quinta Container Terminal is not a

net positive benefits may be larger, but
comment #41.

part of the project, therefore the
are difficult to measure. See

41 Any mitigation efforts for future projects
other than USACE projects) in these BU
USACE’s permit application process.

(non-federal or federal projects,
sites will be handled under the

42 See comment #1 in the response to the Texas General Land Office.
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August 9, 2002

Department ofthe Army
GalvestonDistrict, Corpsof Engineers
P.O. Box 1229
Galveston,TX 77553-1229

Re: Corpus Christi Ship ChannelImprovements

DearSirs:

The Environmental Coalition appreciatesthis opportunity to commenton the DEIS
on thechannel improvementproposed for the Port of Corpus Christi. We wishto
complementthepersonswho havestudied and prepared this documentand believe
that theyhave done an admirable job on all sectionsof theproject exceptthe reach
betweenthe La Quinta Channel and the harbor bridge. It is this sectionof the
project that wewill addresshere.

The methodsof spoil disposal(dredgedmaterial from both the construction and
maintenancedredging procedures)seemto us to be just a cofitinuation of the old
proceduresof the pastwhere the material is depositedalongthe channel. This 2
practice appearsto besimply an insurancepolicy for the maintenanceworkers as
the material will quickly slither back into thechanneL This practice continuesto
createproblemsin thebay and also in Laguna Madre.

If the COE and thePort of Corpus Christi insist on performing the disposalof the
dredgematerial in this manner, we suggestthat specificationsbe written to the
effect that the delivery of the material beas far from the channelaspossiblewithin
each of theeightsites. We believethat by usingthis suggestion,the Port would save
considerablemoneyfrom dredgingneedsbecomingnecessaryat lessfrequent
intervals and the siltingwould therefore be diminished in the areaof the bay nearest
the channeL

We would like to seea comparison ofcostsof thecreation of a spoil island closeto
the channelin this reach for the disposalof thedredgedmaterial within someform 4
ofcontainmentwith the usual dumping of thematerial along side of the channel and
the costsof continual maintenancedredging.. While initially more expensive,we

CORPUS CHRTSTI RECYCLING MAIN GROUP, SilICON
COASTAL BEND SIERRA CLUB — COASTAL BEND AUDUBON SOCIETY - OPUS

AUDUBON OUTDOOR CLUB - EARTH SAVE



believethat this would bring a long term solution to the disposalproblem and would
createa beneficialuseof the material by creating a nestingisland for the birds.

Thank you for the opportunity to commenton this DEIS.

Sincerely,

Patricia H. Suter, President
Chairman, CoastalBend Sierra Club



Ms. Patricia H. Suter
Coastal Bend Environmental Coalition
P.O. Box 3512
Corpus Christi, Texas 78404

RESPONSE TO COMMENTS

Comment
No.

Response

1 Thank you for your comment.
2 Comment noted.
3 As explained in the DEIS, all construction material from the Entrance

Channel, the Lower Bay reach, and the La Quinta Channel (except for
some stockpiling) will be used to create new BU sites. Additionally,
construction material from a portion of the Upper Bay will be used for the
creation of BU sites (DEIS Section 2.3.2). Table 1 .7-1 provides data on
each of the BU sites, all of which will be created with construction material,
and the sites total 935 acres. Section VII of the FR notes that due to the
silty nature of the construction material from the rest of the Upper Bay
reach, this material is not suitable for beneficial uses. The USACE has
already implemented your suggestion to place the material as far away
from the channel as possible (within the limits of the designated PAs), as
noted in Section 4.1.5 of Appendix F to the DEIS: “...in an effort to
improve management practices at those open-water sites and possibly
reduce dredging frequency,.. .the dredge pipes will be placed at the back
limits of the designated placement sites to release dredged material as far
from the channel as possible.” It will take time to determine if this practice
does lead to a reduction in shoaling rates and frequency of dredging.

4 Dredged material in this reach (both new work and maintenance and in the
proposed placement areas) consists primarily of very soft, gray clay from
the existing bay/channel bottom to the proposed dredge depths.

The estimated cost for the new work dredging proposed in the DEIS for the
Upper Bay reach is approx. $30 Million including contingencies. The total
estimated operation and maintenance cost to maintain the Upper Bay
reach for the 50 year life of the Recommended Alternative, based on the
USACE’s estimate of 16 dredging cycles (about once every 3 years) with
contingencies is approximately $140 to $150 million.

The creation of an UCPA in the bay, which is fully contained to hold all
anticipated new work and maintenance material for the Upper Bay reach
for 50 years (without the cost to perform and place the maintenance
dredging described above), would be approximately $200 to $300 million.
Based on USACE estimated shoaling quantities, a 25% bulking factor, and
no expected consolidation of the maintenance dredge material or the
underlying soil/bay bottom, a hypothetical UCPA could be created by two
(2) approximately 2,000 acre sites each (a total of 4000 acres or 6.25
square miles) either contained with a rock rubble mound breakwater-like
structure or a steel sheet pile structure that would extend approximately 6
feet above the waterline.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
0 REGION6

f 1445 ROSSAVENUE, SUITE 1200

DALLAS, TX 75202-2733#l~pr~o1, AUG 92002

LloydH. Sanders,Ph.D.
Chief,Planning,Environmental

andRegulatoryDivision
GalvestonDistrict, Corpsof Engineers
P.O.Box 1229
Galveston,TX 77553-1229

DearDr. Sanders:

In accordancewith ourresponsibilitiesunderSection309 of theCleanAir
Act (CAA), theNationalEnvironmentalPolicyAct (NEPA), andthe Councilon
EnvironmentalQualitysRegulationsfor ImplementingNEPA, theEnvironmental
ProtectionAgency(EPA) Region6 Office in Dallas,Texas,completedits review of
the Draft EnvironmentalImpactStatement (DEIS) on theCorpusChristi Channel
ImprovementsProject,CorpusChristi andNeucesbays,NeucesandSan Patricio
counties,Texas,datedJune2002.

EPA hasratedthe DEIS as LO, Lack of Objections. Our classification will
appearin theFederalRegisteraccordingtoEPA’s responsibilityunderSection309 of
the CAA, to inform the public of our views on proposedFederalactions.

Correctionor clarificationof certainitemswould help to strengthentheFinal BIS
andthe enclosedcommentson the DEIS moreclearly identify thesesuggestedareas.
Pleasesendour office five copiesof the Final EIS whenit is sentto theEPA, Office
of FederalActivities, EIS FilingSection,SouthAriel RiosBldg. (Room7220),
1200PennsylvaniaAye, NW., Washington,D.C. 20004. If you haveanyquestions,
pleasecontactJoeSwick at (214)665-7456.

Sincerelyyours,

RobertD. Lawrence,Chief
Office of Planningand

Coordination(6EN-XP)

Enclosure

InternetAddress (URL) - http://www.epa.qov/earthlrk/
Recycled/Recyclable - Printed with Vegetable Oil Based Inks on Recycled Paper IMinimum 30% Poatconsumer)



Corpus Christi Ship Channel Improvement Project
Draft EIS Comments

1. In referencetotheTWDB report (Matsumotoet at., 2001)usedto estimate
the risk of alteringthehydrodynamicsof the bayssystem,theFinal EIS would be 2
strengthenedby clarifying this studyin more detail,including thestudy design,
assumptions,andconclusions.

2. In lieu ofactualsurveysof thecoverageof seagrasses,theFinal EIS would be
strengthenedby clarifying that thepotential impactsto seagrasses,basedon assumptions 3
from arealcoverage of seagrasses in the project area and water depth, are conservative
and worst case.

3. In referenceto Tier 1 analysesusingexistingdatato evaluateenvironmental
effectsof dredgedmaterialdisposalandcomparisonsto sedimentscreeningguidelines,
theFinal EIS shouldclarify that sedimentsamplesfrom the proposedprojectwill be
collectedandanalyzedaccordingto InlandTesting Manual protocols.

4. Thedocumentstatesthat siteswill be suitablefor seagrasscolonization,
however,thisprocesswill rely uponnaturalrecolonizationinsteadof plantings. The
Final EIS wouldbestrengthenedby clarifyingif this processwould be initiatedby
planting seagrasses to jump startand enhancethe naturalrecolonization,which is
expectedto occurovertime. If plantingsarenotconsideredfeasible,this shouldbe
clarifiedin theFinal EIS aswell asthepotentialfor successfrom onlythenatural
recolonization of seagrasses.

5. We suggestrevisingTable3.2-12in the Final EIS, sincethe following species
werelistedasnon-indigenousmarinespeciesandthey aregenerallyrecognizedaswidely 6
distributedin Gulf estuaries,includingCorpusChristi Bay:spottedseatrout,sheepshead
minnow,gulf killifish, Atlantic croaker,blackdrumand red drum.

6. Section7.8 (pageDEIS-226)in the Final ElS shouldbeclarified toreflect that
all constructionmaterialdestinedfor disposalin the Gulf hasbeenevaluatedusingthe
CWA404(b)(l)guidelines(AppendixA), andthat all maintenancematerial is proposed
for placement at the existing ODMDS,subjectto evaluationusingthe oceandumping
environmentalcriteria.



Mr. Robert D. Lawrence
United States Environmental Protection Agency
Region 6
1445 Ross Avenue, Suite 1200
Dallas, Texas 75202-2733

RESPONSE TO COMMENTS

Comment Response
No.

1 Thank you for your support.
2 NEPA states that an EIS should use references to the extent possible to

avoid being encyclopedic. However, the report is available upon request
should anyone require more detailed information.

3 Comment will be included.
4 Comment will be included.
5 Seagrass planting is not considered for all BU sites because of the existing

seed bank and vegetative propagule supply in the area is considered
sufficient to initiate colonization within a few months to a year, depending
on site location, the season the site is completed, and the sediment
stabilization-consolidation time needed to support colonization. The
natural colonization process is a common phenomena observed by
seagrass biologists in the project area. The BU sites are designed to
create a platform that seagrass can colonize. Seagrass plantings for all
sites are not part of the recommended plan and were not analyzed in the
cost-benefit analysis.

6 Table 3.2-12 will remain unchanged since the information cited is from the
Gulf of Mexico Program.

7 Comment noted. All materials have been evaluated and Section 7.8 will be
clarified.



Coastal Bend Bays & Estuaries Program, Inc
1305 N Shoreline Suite205 Corpus Christ! Texas 78401 361 885-6202 361.883 7801 (lax)

August 12 2002

Department oftheArmy
GalvestonDistrict CorpsofEngineers
Attn Environmental Section
P0 Box 1229
Galveston,Texas77553-1229

Re CorpusChristi Ship Channel Texas ChannelImprovement Project Drafi EIS

Dear Dr Saunders

CoastalBendBays & Estuaries (CBBEP) hasreviewedthe draft EIS for the Corpus
Christi Ship Channel— Channel Improvement Project The ChannelImprovement
Project purposesto deepenandwidenthe CorpusChristi Ship Channel The result of the
project will provide improvedbargeandship traffic A~partof thework, the plan
proposesto usematerial fromthe dredgmg beneficially to enhanceareasby creating
shallow waterandemergentisland habitats

CBBEP is in support of theproposedprojectasit meetsseveralobjectivesofthe Bays
Plan Specifically theproject will result in improved maritimesafety BaysPlan
objective MCI (to supportconstructionof thebargeshelvesonboth sidesof the ship
channel) Theconstruction of theshelveswill provide agreater safetymargmrelative to
potentialcollusions,which are acauseof inadvertentreleasesof undesirablematerial to
the bays andsurroundingwaters Additionally theproject addressesBaysPlanobjective
D I (establishaproactive beneficialusesgroup to maximizethe beneficialuseof
dredgedmaterial)

Should you have arty questions or if I may be of further assistanceyou maycontactme
by telephoneat 361 885 6244or email ~revInQ@ckb~potg

Respectfully
~- —

~ ~
Leo B Trevino
Director — Project Implementation

Visit our website ht!p //tarpon famucc edu



Coastal Bend Bays & Estuaries
1305 N. Shoreline, Suite 205
Corpus Christi, Texas 78401

Program, Inc.

RESPONSE TO COMMENTS

Comment
No.

1 Thank you for your comments.

Response



TexasGeneral
LandOffice August 12, 2002

Dr. Lloyd H. Saunders
Chief, Planning,EnvironmentalandRegulatoryDivision
U.S.ArmyCorpsofEngineers
P.O. Box 1229
Galveston,Texas77553-1229

RE: Commentson theCorpusChristiShipChannel— Channel
ImprovementProjectDraftEnvironmentalImpactStatement(DEIS)

DearDr. Saunders:

TheTexasGeneralLandOffice (GLO) appreciatestheopportunityto
commenton theDEISfor theCorpusChristiShipChannel(CCSC)
ChannelImprovementProject(CIP). Thefollowing commentsreflect
issuesthat havebeenraisedin RegulatoryAgencyCoordinationTeam
(RACT)andassociatedworkgroupmeetingsheldwith stateandfederal
resourceagenciesaswell asin previousGLO consultationwith thePort
ofCorpusChristiandU.S. Army Corpsof Engineers— GalvestonDistrict
(USACE).

Beneücial:iJseofJ)redged~Materjal

CorpusChristi Bay,includingtheCCSCprojectarea, is an areaof
activeoil andgasproduction.~Revenuegeneratedfrom petroleum
developmentandtheleasingofstate-ownedminerallandsintheareais
depositedinto thePermanentSchoolFund(PSF)tohelp fundthe
educationof theschoolchildrenofTexas.Someof theBeneficialUse
(BU) sites,ascurrentlydesignedandproposedin CorpusChristi and
Redlishbays,maycomplicateandincreasethecostof accessingand
developingPSFlandsfor futuremineralexploitation. Applicablelaws
andrestrictionsalreadycomplicatedevelopmentin theareasofthe
proposedBU sitesasdrilling activitiesareprohibitedin thevicinity of
existingnavigationchannelsanddredgedwaterways,andtheGLOdoes
notwantto makeit morecomplexanddifficult thanit is already.

TheproposedBU sitesof greatestconcernaresites“CQ,” “OH,” “S,
and“R.” Thesizeofthesesitesandtheirproximity to thenavigation
channels,with respectto themainlandshore,would obstructaccessto
knownoil andgasdeposits. TheremainingBU sitesdonotappearto
posesubstantialobstructionto mineralaccessascurrentdirectional

Stephen F. Austin Building drilling technologycanmostlively compensateforthedecreasedsurface
access.

1700 North
Congress Avenue Constructionofnoadditional~BUsiteswould betheidealalternative

concerningfuturedevelopmentofPSFminerals. However,realizingthat
Ajstin, Texas environmentalandeconomicinterestsneedto beconsideredwhile
78701-1495 retainingflexibility in thefuturedevelopmentof state-ownedminerals,

David Dewhurst
Commissioner

512-463-5001



thereareseveral,optionsthatcanbe pursuedto ensurethosePSFassetscanbedeveloped
in thefuturewithoutunduecomplication. Theseoptionsinclude:

1. Maintaining keyholechannels,asoriginally proposedin thedevelopmentoftheBU
plan,into sites“CQ,” “S,” and“R” that canbeusedin thefuturewithout mitigationif
developmentis donein environmentallysoundwaysusingstate-of-arttechnical
processes.

2. Designatingemergentpartsofpresentor futureislandsto useasdrill siteswithout
substantialmitigation if developmentis donein environmentallysoundwaysusing
state-of-arttechnicalprocesses.

3. Ensuringaseriesof drill siteson themainlandshorein thevicinity of sites
“CQ,”GH,” “S,” and“R.”

A BU plan,with minor designmodifications,for theCCSCCIPcanbe implemented
to ensurethatfuturedevelopmentof state-ownedmineralscanproceedwithout accruing
additionalcosts for accessandmitigation thanwould occurunderexistingconditions.
TheGLOintendsto beanactiveparticipantin thefurtherdevelopmentofadetailedBU
plan for theCCSCCTP thatmeetsthebestinterestofall stakeholdersinvolved.

ShorelineErosion

ThePort ofCorpusChristi’s effort to analyzethecausesof shorelineerosionin the
projectareaandidentifyfutureerosionimpactsexpectedto resultfromtheproposed
projecthasbeenexcellent. TheCCSCCIP ShorelineErosionStudypreparedby Pacific
InternationalEngineeringindicatesthatshorelineerosionassociatedwith vesselwakes
andvesselpressure-fieldeffectsis asignificantenvironmentalimpactnearsomeportions 2
of theexistingCCSCproject. It alsoappearsthatshorelineerosionwill continueto bea
deleteriousenvironmentaleffectoftheprojectin thefutureif notproperlyaddressedby
theprojectsponsorsaspartoftheCIP. Tothat end,werecommendthatshorelineerosion
be listedanddiscussedasanindividual item underDEISSection3.0 - Affected
EnvironmentandSection4.0 — EnvironmentalConsequences.

Overall, theRACT processhasbeenverysuccessful.TheGLO looks forward to
workingwith thePortof CorpusChristi andUSACEin thesuccessfulplanningand
implementationoftheCCSCCIP. Pleasecontactmeat512/475-3624orby entailat
ray.newby@glo.state.tx.usifyouneedanyadditionalinformationregardingthis matter.

5~erely,

TexasGeneralLandOffice

RN:kh

cc: TexasParksand Wildlife Department
TexasNaturalResourceConservationCommission
U.S. FishandWildlife Service
NationalMarineFisheriesService



Mr. Ray Newby
Texas General Land Office
1700 North Congress Avenue
Austin, Texas 78701-1495

RESPONSE TO COMMENTS

Comment Response
No.

1 The BU plan in the DEIS is conceptual and was prepared under the
guidance of the BU Workgroup, which included a GLO representative.
Each BU site was designed as a multipurpose site for environmental
enhancement. The final site location and design plan for each BU site will
be prepared during the Plans & Specifications phase under the continued
guidance of the BU Workgroup. All concerns of each workgroup member
will be addressed at that time and incorporated in the final BU plan to the
maximum extent practicable. However, providing and maintaining “keyhole
channels” in some of the BU sites represents an additional construction
and maintenance cost that may not be necessary if there is no mineral
development at these sites. At this time, it is preferable to deal with future
minerals development in a BU site through the permitting process with BU
Workgroup review, rather than attempt to provide a mitigation-free work
area at each BU site.

2 Shoreline erosion is discussed in Section 4.3. The technical subject is best
summarized in this section and refers the reader to the study. NEPA
states that an EIS should use references to the extent possible to avoid
being encyclopedic.



UnitedStatesDepartmentof the Interior

FISHAND WILDLIFE SERVICE
Eco!ogtcslServices

do TAMU-CC,CampusBox 338
6300 OceanDrivc

Corpus Chris,i,Texas 784i2

August12, 2002

Lloyd H. Saunders,Ph.D.
Chief, Planning,EnviromnentalandRegulatoryDivision
Departmentof theArmy
GalvestonDistrict, CorpsofEngineers
P.O.Box 1229
Galveston,Texas77553

DearDr. Saunders:

Thisrespondsto your requestfor reviewoftheDraftFeasibilityReportandDraftEnvironmental
Impact Statement(DEIS) dated June 2002 for the Corpus Christi Ship Channel, Channel
ImprovementProject. A copyoftheDEIS datedJune2002 wasreceivedby the U.S. Fish and
Wildlife Serviceon June26, 2002. In reviewingtheDEIS, the Servicenotesthat manyof the
commentsdatedDecember19, 2001 that weresubmittedfor the November2001 Preliminary
DEIS havenot beenaddressed. Thesecommentsare re-iteratedbelowalong with additional
comments.

Section 1.4.2,Environmental,pageDEIS-9: TheServicenotesthat Federallylisted threatened
or endangeredspeciesare not includedin this sectionalthoughissuesthatdirectly relateto these
speciesareincluded, such as shorelineerosion,whichcould affect the brown pelicannesting
island and/or erosion of tidal flats used by wintering piping plovers. Also, dredging
methodologiesselectedfor theCCSP-CIPcould potentially affect seaturtles in the bays. The
ServicerecommendsthatEndangeredSpeciesbeincludedasan“areaofconcern”with theother
fishandwildlife issuesnotedin this section.

Section 1.6, NON-FEDERAL SPONSORAND COORDINATION, DEIS-l2: The Serviceis
very concernedthat the “beneficial” aspectsof the BeneficialUse (BU) sites havenot been
documented.Thebenefitsof aBU siteshould,in theassessmentof theService,provide gainsto
thesystemotherthanasaconvenient,low-costdisposalsite. TheServicestrongly recommends
that suchdocumentationshould include detaileddescriptionsof how eachsitewould provide an 2
improvementto theexistingconditions,aswell asamonitoringplan,whichwill trackeachsite’s
developmentandattainmentofthespecificsite-relatedgoalsselectedto characterizethebenefits
of eachsite. Although the Serviceagreesthat the Beneficial UsesWorkgroup (BUW) should
remainorganizedand active throughoutthe life of the project, the appropriatefunction of the
BUW would be to review monitoring reportsprovided by P0CC and USACE, and the
proponentsoftheprojectaswell asto providerecommendations.



Section1.7RESOURCEMANAGEMENT ACTIONS, SiteCQ, DEIS-16: TheServiceis aware
thattheDepartmentof theNavy may havesomeconcernsregardingtheuseof BU SiteCQ and
the potential increasein Bird Aircraft Strike Hazards(BASH) resultingfrom the designand
constructionofthis site. Thedevelopmentof adetailedassessmentrelating to the“benefits” of 3
this siteshouldassesstheBASH issuein light oftheexpecteduseby birds. Givenwhathasbeen
observedelsewhereregardingthetemporalnatureof geotubes,theServicerecommendsthatthis
also be addressedmore specifically. TheEIS should outline expectedlife of the geotubesand
theapproachto betakenfor their short-termandlong-termmaintenance.

DEIS-16, SiteP: Developmentof amonitoringplanfor this site is paramountin determiningthe 4
successofthis structurein protectingadjacentseagrasses.

DEIS-16, Site I: The Servicehasnot beenprovided convincingevidencethat the designand
configurationof this BU would beunaffectedby degradingforcesfrom ship channeltraffic, and
that thematerial,proposedfor placementon the west side,would remainin the site. Again, a 5
rigorousmonitoring planwould identif~’unanticipatedchaiigesin the site and perhapsindicate
correctiveactionsthatmay be neededto avoid secondaryimpactsto thesensitiveandextremely
productiveRedfoshBay system.

DEIS-17, SitesR andS: Accordingto the DEIS, for sitesR andS, the projectprovidesfor the
depositionof newwork dredgedmaterial to createshallow waterhabitat. Information is not 6
providedconcerninghowthis materialrepresentsanetgain for theCorpusChristi Bay systemas
currentlythebaybottomattheseBU’s is notdamagedor degradedin anyway. Additionally, the
BASHissuereferencedfor Site CQ may also needto beassessedfor Site S.

DEIS-l7, PelicanIsland: The Servicerecommendsthat all of the proposedwork at Pelican
Islandandanticipatedimpactsof this work be incorporatedinto theBiological Assessmentas a
componentof the consultationfor the CCSP-CIP, including cumulative effects from the
constructionof Site I. In addition, the Servicenotesthat PelicanIsland riprap and geotube 7
decreasedfrom 5500feetof protectionin PDEISto 2200 feet in theDEIS. Justificationfor the
reductionof protectivebarriersat this siteshouldbeclarified.

Assumingthat the designfor the 1500 feet of armoringonthe northeastcornerfor the 45-foot
project was appropriate, the Service recommendsthat the DEIS evaluatethe on-going 8
maintenanceneedsfor this featureanddevelopabettermaintenancescheduleso thatthesitewill
notbedegradeddueto expectedincreasesin traffic and/orship size.

DEIS-18, Site L: The Servicerecommendsthat all of the proposedwork at Site L and
anticipatedimpactsof this workbeincorporatedinto theBiological Assessmentasa component 9
of the consultationfor the CCSP-CIPwith regardsto the federally listed, threatened,piping
plover(Charadriusmelodus).

DEIS-l8, SitesZZ andMN: TheDEIS doesnot explainhow thetopographicalreliefcreatedat
thesiteswould enhancethemarineecosystem.

2



Section2.3.2, PreferredAlternative,DEIS-27: The Servicerecommendsthatuseof PA6, PA7,
andPA8 andanticipatedimpactsof this work be incorporatedinto theBiological Assessmentas 11
acomponentoftheconsultationfor theCCSP-CIP.

Section 3.3.1, Surflcial Sediments.DEIS-45: The DEIS statesthat theU.S~Navy (1987)data 1 2
indicatedEEL exceedancesfor arsenic (8 out of nine stationsby as much as eight times),
cadmium(4 stations),andmercury(2 stations)in theLowerBay reach. If thematerialhas since
beendredgedandremoved,theServicerecommendsidentif~ringtheplacementof thatmaterial.
Section3.5.1, Finfish and Shellfish, DEIS-58, last paragraph: If information pertinentto the
CCSC-CIPwasdiscoveredas part of theEnvironmentalBenefitsDetermination(EBD) for the
PackeryChannelFeasibilityStudy, thenthatEBD shouldbe includedin the CCSC-CIPEIS as
an appendix. Where information from that EBD has been used in the environmental
consequencessectionof theCCSC-CIPEIS, specificreferencesto theEBD shouldbeincluded.

Section3.6.2.2,Birds,Table3.6-1 andDEIS-73,paragraph2: TheInteriorLeastTernprotection
asendangeredis restrictedto populationsfound in the“interior” of theUnited States. In Texas,
the leasttern,within 50 miles(80 km) of theGulf Coastis not includedin thisprotectionunder
the EndangeredSpeciesAct. All least ternsare; however,protectedundertheMigratory Bird 1 4
Treaty Act and the takeof thesebirds, nests,and eggs is prohibited. The responsibilitiesof
FederalAgenciesto protectmigratory birds havebeenreinforcedby ExecutiveOrder 13186.
Theleastternis only oneof severalspeciesof migratory birds whichnestalongthe coast,very
likely within portions of the footprint of the CCSP-CIP. Methodologiesto avoid impactsto
nestingmigratorybirdswill needto beaddressedin theEIS.

Section 3.6.2.4 Mammals, DEIS-77: The Service recommendsthat the Marine Mammal j
StrandingNetworkalsobe consultedfor informationon andrecordsof sightingsfor manateesin
theCCISP-CIPprojectarea.

Section3.6.2.5Reptiles,DEIS-79, last paragraphadd: TheTexasdiamondbackterrapinis the
only turtle in the world entirelyrestrictedto estuarinehabitat,whereit lives in coastalmarshes,
tidal mudflats,andtidal creeks.

The Servicerecommendscoordinationwith Ms. Kim Holbrookwith regardsto thepotential for 1 7
impactsof theCCISP-CIPto theTexasdiamondbackterrapin.

Section4.1.1, DEIS-l41,WaterExchangeandInflows: The ServicerecommendsthattheDEIS 1 8
addresstheaffectonwaterexchangein thestudyareawith thedredgingof PackeryChannel.

Section4.4.1, DEIS 147,Finfish and Shellfish: The Serviceis concernedthat in thediscussion
of turbidity effects,no distinction is madebetweenthetypesof sedimentbeingdredged(is the 1 9
materialdominantly sandyor silt) nor in the variousplacementoptionsusedfor dredging(open
bay, uplandenclosedwith aweir to thebay etc.).

A discussionis neededcomparingthe differencesin turbidity as it relatesto construction 20

3



assessestheanticipatedtype of materialto beplaced,andidentifies whetherthematerial is new
work (onetime placement)ormaintenancematerial(periodicplacement).This type of 20
assessmentin the EIS would provide for the readera more accuratepicture of anticipated
turbidity effectsfor specificBUs andPAs.

Section4.4.3,DEIS- 150 AquaticCommunities: TheServicewould like for theDEISto clarify
the choice in referencingdata from Mobile Bay, Alabamaover datafrom anothercloserbay 21
systentsuchasGalvestonBay. In otherwords, whatcharacteristicsof Mobile Bay aremorelike
Corpus Christi andNuecesBays, than anotherbay system,such as GalvestonBay for which
thereis currentdataonsuspendedsediments?

Section4.4.4,EssentialFishHabitat,DEIS-152,paragraph2: TheServicerecommendsthatthe
last sentenceofthis paragraphberevisedasfollows:

Ontheotherhand,constructionof thepreferredalternativewill havemorebeneficialthan
detrimentalimpactssince,for example,theBU sitesare strategicallyplacedto prevent 22
shorelineerosionandpreserveandcreatepotentialseagrasshabitat. The site_by~siteplan
for each BU will characterizethe habitatgoals,andthemonitoring planwill document
theenvironmentalgainsto theNuecesBay or CorpusChristiBay system.

Section4.6.1 HazardousMaterial impactsto theExisting Environmentfrom ProiectActivities.
DEIS-162,paragraph4. The DEIS statesthat carbontetrachlorideandperchloroethanefrom 23
groundwaterseepagecouldpotentiallybeimpactingthesedimentin theLa Quintachannel. The
resultsfor thechemicalanalysesshouldbe cited.

Section4.3.2.1Salt Marshes/EstuarineShrublands/SandFlats/MudFlats/Algal Mats, DEIS-146,
paragraph2: IndicatesthattheCCSCCIPwould “slightly increaseshorelineerosionrates”, if so, 24
why the needfor 9,000 linear feet of shorelineprotection? The Servicerecommendsthat
shorelineerosionratesbemorespecifically characterizedin theEIS.

Section4.4.5.1 Dredging/ConstructionActivities: In paragraphthe DEIS statesthat “Several
studies (Hartley and Fisher, 1936; Stott, 1936; Doan, 1942; and Jermolajev,1958) briefly
mentionthetendencyofturbidity to concentratefood speciessuchas small fish associatedwith
planktonnearthesurfacewherebirds may preyuponthem. However, the feedingefficiencyof 25
pelagicbirds doesnot appearto besignificantly affectedby wateropacity.” At least two of the
citations in refer to studiesin fjords that arenot relevantto conditionsin CorpusChristi Bay,
therefore,the Servicesuggestseither leaving out this sentenceor referencingmore recentor
morerelevantsources.

The DEIS doesnot state thatthe dredgingactivities will be coordinatedand timed to avoid
impactsto rookeryislands. As previouslynoted,birds utilizing therookeryislandsareprotected
undertheMigratory Bird TreatyAct andthe takeof thesebirds, nests,andeggs is prohibited. 26
As statedpreviously, the responsibilitiesof FederalAgenciesto protectmigratory birds have
beenreinforcedby ExecutiveOrder 13186. Methodologiesto avoidimpactsto nestingbirds
utilizing the rookeryislandsandin otherproposedplacementareaswill needto be addressedin
theDEIS.

4



Section4.3.2.1 Salt marshes/EstuarineShrublands/SandFlats/MudFlats/AlgalFlats,DEIS-145-
146: Thestatementin the DEIS that the “decreasein thenumberof vesselsin theprojectarea
would reducethepotentialfor erosionof someof thePAswith rookeries”doesnot accountfor
the needfor shorelineprotectionmeasuresproposedfor the CCSP-CIP. Unlessthatdecreasein
erosion is contingentupon the proposedshorelineprotection measures. This needsto be 27
clarified in the DEIS. Currenteffectsarecurrently dueto wind-generatedwavesandsealevel
rise accordingto thePIE (2001)report. HowevertheDEISdoesnot adequatelyaddresserosion
dueto deeperdraft vesselscomparedto vesselscurrently using the channelor the effectsof
additionalnumbersofvesselsusingtheproposedLa Quintaextension.

Section4.6.1, HazardousMaterial Impactsto the Existing Environmentfrom ProjectActivities,
DEIS-l62: The DEIS statesthattheproposedprojectcould affect theexisting pipelinesacross
the CCSC,but doesnot assessthepotential impactsrelatedto the mandatoryrelocationof the 28
referenced63 pipelinesthat crossthe projectareaof the CCSP-CIP,nor how the relocations
would be timed or phasedto minimize the potential for accidental spills related to those
relocations.

Section 4.11, ANY ADVERSE ENVIRONMENTAL IMPACTS WHICH CM.JNOT BE
AVOIDED SHOULD THEPREFERREDALTERNATIVE BE IMPLEMENTED, DEIS-191:
TheDEIS statesthatthe BU siteswill providehighervaluehabitat,but thereis no assurancein 29
the DEIS that highervalue habitatwill occurin the BU sites,only potentialhabitat is being
created. This point shouldbe clarifiedandanymethodologyto establishthehabitatgainsatthe
BU sitesshouldbeincludedin monitoringplansfor eachsite.

Section5.1.1 CumulativeImpactAssessmentMethodology,DEIS 200,paragraph2: Is “Region 30
PlanPreparedfor Region“N” referencingthe Stateof TexasRegionalWaterPlan? TheService
recommendsthatthis beclarified intheD]~IS.

Section5.2 REASONABLY FORESEEABLEFUTURE ACTIONS, DEIS-201: Although the
DEISdoesnot so state,theServicerecommendsthat prior to thepublicationof thefinal EIS for
theCCSP-CIP,anattemptbemadeto verify andupdatepublisheddocuments,andotherfeatures
of the referenced‘ReasonablyForeseeableFuture Actions’ in order to refine Section 5.4
RESULTS which describestheir anticipated interactionwith the CCSP-CIPproject. For
example,Section5.4.2.8Circulation/Tidescontainsthefollowing statement:

31
Changesin circulationwill occurwith theopeningof PackeryChannel.

An up-to-dateversionof the PackeryChannelprojectplan,or U.S. Army Corpsof Engineers
Public Notice, should affordthe opportunity to assessthe impactson currents/tidesin Corpus
Christi Bayin conjunctionwith theCCSP-CIP.

Section5.1.2.1, IndividualProjectEvaluationandTable 5.1-1,CumulativeImpacts,DEIS-201- 32
203: Cumulativeimpactscombinesexistingandproposedprojectsandtheir impacts;theseneed
to bedistinguishedindividuallyandreflectedin thetotals. This tableshouldalsoreflectaccurate
amountsof habitatcreatedandnot proposed.Forexample,thetenacreseagrassmitigation

5



requirementfor theMine WarfareCenterof Excellencehasnot to datebeenachieved.

Appendix0, H andI arenot listed in TableofContents. 33

We thanicyou for allowing us to comment. If thereareany furtherquestionspleasecontact
ClareLeeorPatClementsat(361)994-9005.

Sincerely,

~ C~47~
~O5-’Al1anM. Strand

Field Supervisor

cc: PaulCarangelo,PCCA, CorpusChristi,TX
TerryRoberts,USACE,Galveston,TX
Bill Jackson,NMFS,Galveston,TX
SmileyNava, TPWD, CorpusChristi,TX
Haul Cantu,TXDOT, Austin, TX
MarkFisher,TNRCC, Austin, TX
MaryMcDaniel,RRC,Austin, TX
RayNewby, GLO, Austin, TX
Mike Jansky,EPA, Dallas,TX
LeeHarbison,NavalStationIngleside,Ingleside,TX
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RESPONSE TO COMMENTS

Comment Response
No.
Section 1 .4 addresses problems, needs, and public concerns that were

identified through coordination and public meetings. Federally listed
threatened or endangered species are an area of concern; however,
these species were not identified during public meetings. Therefore,
endangered species are not included in this section, but are addressed
in the document in Section 4.5.

2 The RACT and the other CCSCCIP Workgroups provided guidance and
wise counsel on matters relating to the evaluation of environmental
impacts of this project. A list of members, including FWS, NMFS, and
TPWD, is found in Section 1 .6 of the DEIS. The BUW agrees with the
assessment of the FWS, that a BU site would provide a net
environmental gain for the ecosystem. The BU sites proposed are not
“convenient, low-cost disposal sites”. In fact, a higher cost would be
accrued to configure the sites in open water, armor them, and place
dredged material in the proposed configurations of BU sites. It is
anticipated the UCPA would be cheaper since they are upland and
already have levees and water control structures in place, but there is
not sufficient capacity for all of the material without increasing the size of
the PA5. The proposed BU sites are conceptual and were discussed
during BUW and RACT meetings. BUW and RACT members
recognized that individuals define value of a habitat differently, and
therefore, no particular value was given. However, there was consensus
among BUW and RACT members that all proposed BU sites would
potentially provide higher value habitat than existing conditions.

Documentation of detailed descriptions and a monitoring plan of specific
site-related goals for each BU site will not be provided in the FEIS. The
USACE tries to use dredged material in a beneficial manner for the
environment. This material is clean and could provide beneficial habitat
such as emergent marsh and seagrass nursery habitat for marine
organisms. In addition, members of the BUW and RACT listened to the
public for ideas on how best to use these materials beneficially and
determined the proposed BU sites were multipurpose for the benefit of
the human and physical environment. Site-specific use of material will
be discussed during development of plans and specifications prior to
construction for each reach, but the USACE and PCCA have no plans to
conduct monitoring for BU sites.

3 The PCCA met with the Naval Air Station and the Naval Station
Ingleside to explicitly state the preferred alternative and there were no
issues of concern. In addition, no letters of concern were received.
Expected, geotube life is 15 years, with armoring. The FWS has not



Mr. Allan M. Strand
United States Department of the Interior
Fish and Wildlife Service
Ecological Services
do TAMU-CC, Campus Box 338
6300 Ocean Drive
Corpus Christi, Texas 78412

objected to the use of geotubes for other BU sites, for example,
Shamrock Island.

4 Monitoring plans and site-specific use of material will be discussed
during development of plans and specifications prior to construction for
each reach.

5 Currents were monitored between Site I and Dagger Island under
extreme tide conditions. Pacific International (P1) Engineering performed
a feasibility level design of the shoreline protection system for the BU
Site I. The plan view and cross-sectional configuration of the Site I
shore protection system were developed based on comments received
from the BUW and a coastal engineering analysis summarized in the
CCSC CIP Shoreline Erosion Study dated January 2001.

The feasibility level design of the shoreline protection system for the BU
Site I was developed in a two-step process. The first step was to
determine the location and extent in plan view of the shoreline protection
system. The second step was to develop a cross-section for the
structure that would be stable under the physical conditions and forces
expected at the site after channel improvements.

The alignment and extent of the shore protection system on the western
side of BU Site I were chosen to minimize wind wave erosion to ef the
site. Wind wave modeling was used to determine the extent of the shore
protection to the north and to develop wind wave parameters such as
wave height and period for the design of the cross section. Additionally,
the shore protection resulted in benefits to the stabilization of Dagger
Island from wave impacts from southeasterly to easterly winds.

The cross-sectional design for the eastern side of the site consists of a
3Oft circumference geotube with a crest height of +5ft. The design
includes a rock toe to prevent undermining. The toe protection
incorporates a rock size gradation with a 1 ,000lb maximum and
extended to an elevation of —3ft. This rock is stable for design wave
heights of 2.5 to 3.0 feet for a 3- to 4-second period (Fl Engineering,
January 2001). This protection system is designed to withstand daily
wave attack from the southeasterly to easterly winds.

The alignment and extent of the shoreline protection system along the
southern portion of BU Site I were chosen to prevent erosion of the site
due to pressure field effects induced by deep draft vessel passage.
Pelican Island, south of the BU Site I, provides protection for the site
from wind waves. In addition, the pressure field effects were found to be
the dominating design condition along the southern portion of BU Site I.

The cross-sectional design for the southern side of the site consists of a
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30-ft circumference geotube built to an elevation of —2ft and adjoining
rock dike with a crest elevation to +5ft. The rock dike is designed with a
crest width of 4ft and a front face slope of 1V on 2H on the channel side.
The rock was sized to assure the stability of the structure under pressure
field effects produced by deep draft vessels (P1 Engineering, January
2001). It was determined that a rock size gradation with a 2,2001b
maximum should be used. This rock size is stable for design conditions
that would be created by deep-draft vessels 920 feet long by 174 feet
wide, drafting 47 feet of water, and moving at a speed of 10 knots.

Based on Fl Engineering experience, the material proposed for
placement on the west side of BU Site I, behind the shoreline protection
structure, should remain fairly stable under pressure field effects.
However, further and more detailed pressure field modeling, usually
performed during the final design phase, should give a good indication to
the fate of the sediment and whether adjustments to the western end of
the south shoreline protection system are required.

Overall, the feasibility level design performed by Fl Engineering for the
shoreline protection system of the BU Site I takes into consideration all
major factors known to be contributing to the erosion of the land features
adjacent to the CCSC (P1 Engineering, January 2001). During final
design, most of the structure geometrical parameters should be
analyzed further to assure the stability of the shoreline protection system
and thus the material to be placed at the site.

6 See comment #2 and #3.
7 The proposed work at Pelican Island was the best plan for brown

pelicans and shoreline protection within a quiet zone. Additional
information has been added to the BA and provided to the FWS and
the project team will work with the FWS and Audubon Society during
development of plans and specifications prior to construction for that
reach. The reduction in the length of the protective barriers is a
correction of a typographical error due to a graphical misrepresentation.

8 Maintenance is only added to this site on an as-needed basis, in
consultation with PCCA, FWS, and the National Audubon Society. We
expect fewer total ships in the with project future condition than the
without project future. See the Economic Appendix.

9 No impacts to the piping plover are anticipated at Site L. A meeting was
held with the FWS in August 2000 to establish survey protocol and sites.
Site L was not included in the survey area determined by the FWS.

10 Topographical relief created offshore has been recommended as
beneficial for other projects such as Galveston and Sabine Pass,
especially by NMFS. Again, it was the consensus of the BUW and
RACT, including FWS representatives, which recommended this as a
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beneficial use of dredged material.
11 Placement Area 6 is not critical habitat for the piping plover nor is it used

by the brown pelican, and therefore is not in the BA. Critical Habitat
Map Unit TX-14 is located south and east of PA 6. PA 7 and PA 8 are
currently included in the BA.

12 The dredged material was placed in the Navy Upland Placement Area
east of Dupont and north of Kiewit.

13 The paragraph discussing the EBD was an error and has been deleted.
14 The interior least tern will be removed from Table 3.6-1 and the text.

The purposes and mandates of E.O. 13186 are clearly presented and
direct Federal agencies to initiate an MOU. It requires no mandatory
action by Federal agencies prior to the initiation of the MOU, and in fact,
states that “the MOU shall recognize that the agency may not be able to
implement some elements of the MOU until such time as the agency has
successfully included them in each agency’s formal planning
process.. .including public participation and NEPA analysis.” The Corps
cannot agree to preconditions that are not part of the MOU as mandated
by E.O. 13186, such as avoiding a PA that may or may not be used for
nesting. The Corps and PCCA can contact the USFWS and TPWD to
coordinate a management plan, such as location of pipeline route or
access corridor, to reduce, if not eliminate, impacts to birds that might
nest at a site projected for use in a dredging contract. However, it would
be difficult to avoid using a PA for a long period of time (bird nesting and
sediment consolidation window) without jeopardizing a long construction
schedule. This plan (avoidance during nesting season) may be more
viable during maintenance dredging operations for a completed project
when long construction schedules are not involved and if that is part of
the MOU.

15 On page DEIS-77, manatee information as recent as 2001 is cited. No
stranding information was listed for manatees on the Marine Mammal
Stranding Network website.
http://www.tmmsn.org/research/PresentsPubs. html

16 The sentence has been added to the text.
17 No impacts are anticipated to the habitat of the Texas diamondback

terrapin.
18 Water exchange in the study area, both with and without CCSCC~P,was

modeled with the proposed Packery Channel included. The following
sentence will be added to the end of the second paragraph in Section
4.1 .1: “Based on the recommendation of the Hydrodynamic and Salinity
Modeling Workgroup, the Cumulative Impact Workgroup and the RACT,
the study included the opening of Packery Channel and modifications to
the JFK causeway.”

19 Page DEIS-148, paragraph 3 states the type of construction and
maintenance materials. DEIS-1 5, Table 1 .7-1 lists type of material to be
used at each BU site. Details on the placement of dredged material
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would be determined during development of plans and specifications
prior to construction for each reach. Best management practices will be
part of the plans and specifications. Downward directed pipes and
deflectors will likely be used within the designated open water
Placement Areas. Section 4.1.5 of Appendix F to the DEIS notes that

• in an effort to improve management practices at those open-water
sites and possibly reduce dredging frequency.. .the dredge pipes will be
placed at the back limits of the designated placement sites to release
dredged material as far from the channel as possible.”

20 All BU sites would be created with one time placement of new work
material. Anticipated turbidity effects would be temporary and only
suitable material will be used. Placement of maintenance material would
follow a USACE maintenance plan in upland confined placement areas
that would not create turbidity effects in the bay.

21 Data from Mobile Bay, Alabama was chosen for data reference because
it is a classic reference on dredged material and turbidity. Suspended
sediment in water acts similarly in all estuarine systems; therefore, this
reference is pertinent and has been included in all of the EISs for
estuarine systems along the Texas coast that the FWS has reviewed.

22 Comment noted. Site-specific use of material will be discussed during
development of plans and specifications prior to construction for each
reach. See Comment #2.

23 DEIS-81, paragraph 3, includes citations for the chemical analyses.
NEPA states that an EIS should use references to the extent possible to
avoid being encyclopedic.

24 The shoreline protection is proposed to protect habitats as an
enhancement feature of the proposed plan, not compensation or
mitigation. Shoreline erosion rates were not determined by PIE 2001.
Shoreline erosion under existing conditions was compared to the
preferred alternative and is discussed on DEIS-146.

25 Comment noted. Sentence is omitted.
26 See comment #14.
27 This phrase cannot be found in Section 4.3.2.1. The closest statement

to the one quoted in this comment is found in Section 4.5.2.2: “A
decrease in the number of vessels in the area and the erosion protection
features there may reduce the potential for erosion of the Pelican Island
brown pelican rookery.” The actual sentence from the DEIS needs no
clarification. The DEIS does address erosion due to deeper draft
vessels on DEIS-147 since PIE, 2001b, does include deeper draft
vessels in the analysis.

28 It will be the responsibility of the pipeline owners to remove the pipelines
at their cost or cost-share it with the local sponsor. A removal/relocation
schedule has not been coordinated at this time. However, the project
cannot proceed at the pipeline locations until they are removed. The
owners are expected to use best management practices to avoid
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hazardous material releases during the removal operation.
29 This statement is based on the conclusions of the agency personnel,

including FWS, which attended the numerous BUW Workshops and
RACT meetings. However, the sentence has been revised to state that
BU sites will “potentially provide...”

30 “Region Plan Prepared for Region N” is referring to the State of Texas
Regional Water Planning Area N, or the Coastal Bend Planning Group.
The text will be revised.

31 The ElS does include information about impacts on currents and tides
from the CCSCCIP project. The model used for this project included
Packery Channel.

32 Comment noted. Changes to the text will be made that some mitigation
is proposed.

33 These appendices are not part of the DEIS and are, therefore, not listed
in the DEIS Table of Contents.



19 August,2002

CarolynMurphy, Chief
EnvironmentalBranch
U.S. Army Corpsof Engineers
P.O.Box 1220

JoS~YAOE~J~ Galveston,TX 88553-1229

MONT505ERY This letter is in responseto the requestfor commentsconcerningthe Draft
Feasibility Report(DFR) andthe Draft EnvironmentalImpact Statement(DEIS)

oor~ono~ for the Corpus Christi Ship Channel (CCSC), Texas, ChannelImprovement

M.D. Project dated June 2002. The proposedproject involves the deepeningand
~°‘~°“° wideningof thechannelfrom theGulf of Mexico to theendof theCorpusChristi

MAso E~Wo~j~ InnerHarbor,NuecesCounty,Texas.

~ For the past two years,TexasParks& Wildlife Department(TPWD) staff has

participatedin RegulatoryAgencyCoordination Team (RACT) meetings and
work groups with otherstate andfederal naturalresourceagencies,thePort of
CorpusChristi-Authority(PCCA), andU.S. Army Corpsof Engineers(USACE).
The teamprovidedinformation anddiscussedpotentialenvironmentalconcerns
associatedwith the project. TPWD has reviewedthe DFR andthe DEIS and
offersthe following information.

ThePrimaryPurposeof theStudy

Theprimarypurposeof theproject,asidentifiedin theDFRandDEIS, is to allow
for a more effective, safe andefficientuse of the waterway. The projectwill

__________ reportedly eliminate major problems that contribute to inefficiencies on the
waterwayincluding current depth and width, requirementsfor one-wayship
traffic andwould provide shelvesfor the safe passageof bargesand smaller
vessels. In addition, the PCCA performedstudiesto determinethe economic
viability of anewcontainerterminalandturning basinat thenorthwestendof the
currentLa QuintaChannelandincludeda 50 year maintenanceplan for dredge
materialplacementin theproposedprojectplans.

Direct HabitatImpactsandMitigation

Surveyresultsindicatethatbaybottomwithin theprojectareawith water.depths
to -4 ft MLT compriseapproximately45 acres,of whichonly 5 acresof SAV
(SubmergedAquaticVegetation)would bedirectly impactedby theproject.
These5 acresarewithin theLa QuintaChannelextension.Theplantingof 15

To manageOne!conservethe nahua)and cu1tur~1resourcesofTexasfor the
useandem/syenentqfpreventa ijietuecycuerattons.

KATHARINE ARMSTRONG REAL
CHAIRMAN, SAN ANTONIO

ERNEST ANGELO, JR.
VICECHAIRMAN. MIDLAND

JOGEMeI B ~ DearMs.Murphy:

ALVIN L. HENRY
HOUSTON

SOREST L. COOK
EAZOIJYIVE DIRECTOR

Gà’e Thanksfor
theMenwries...

Lone StarLegacy

Gweto the
LoneStar Legacy
EndocumentFund

4200 SMIrN SCHOOL ROAD
AUSTIN, TEXAS 70743291

512-389.4800
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acresof seagrasswithin BeneficialUsesiteOHwill beconductedasmitigation
for thedirect loss for the5 acresof SAV duringprojectconstruction,aratio of 3
to 1. (DEISChapter4.31). Staffdoesnot haveanycommentson themitigation
planexceptto emphasizethatmitigativeproceduresandmeasures,describedin
theConditionsfor SeagrassTransplantingEfforts(DEIS-193to 195),mustbe
followed, monitoringof themitigationsitemustbeconductedandthatstated
successcriteriashouldbe achieved.

PreferredAlternativePlan

Of the twenty-three alternative project plans developedin the Initial Plan
Formulation Phaseand presentedin DEIS-22, the preferred alternativeplan
recommendedby the USACEandpreferredby thePCCAincludesthe following:
deepeningthe CCSC from Viola Basin to the end of the jetties to 52 feet;
deepeningthe remainder(Gulf of Mexico portion) to 54 feet; widening of the
UpperBay andLowerBay reachesto 530 feet, constructionof bargelanesacross 2
the Upper Bay portion of the CCSC;extensionof the La Quinta Channel,and
deepeningLaQuintaChannelto 39 feet. Regardingthelastpreferredalternative,
DEIS-25statesthat the La QuintaChannelwill beextendedto a length of 7400
feetbeyondits currentlimits. Deletethereferenceof 39 feetonpageDEIS-22, or
correctthe statementto reflectthat thedepthof the proposedextensionto be 39
feet.

DredgeMaterialManagementPlan

The DFR andthe DEIS indicatethat elevensites are proposedfor newhabitat
development(actually alteration)and/or protection. The amountof new work
material from deepeningchannelbelowthe currentauthorizeddepthwill generate
approximately16.7 million cubicyards(mcy) of new dredgematerial. This new
material is proposedfor placementin two offshoresites,oneuplandsite,andfive
openwatersites. Theuplandsiteplacement(proposedat the containerterminal)
will total about120 acres. Openwatersites total about935 acresof unvegetated
deep-waterbay bottom (pages DFR-44 to 46, DEIS-12 to 18 and A-b).
Coordinationwith the RACT for beneficialuse (BU) proposalsof this material
wasan important aspectof this project and optionsto provide greaterbenefits
other than the currently authorizeduplandor open bay disposalof the dredge
material at existing PlacementAreas (PA’s). Commentson beneficialusesare
furtherdiscussedin thefollowing section.

BeneficialUseSites

Severalbeneficialuse sites areproposedand referencedin theDFR andDEIS.

Staff’srecommendationsto theBU planinclude:
• Staffrecommendsthe RACT BU workgroupcontinuemeetingto review

project designs and coordinatedevelopmentof the proposedBI] sites. 3
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TPWD recommendsthat theEU work groupcontinueservein its original
function of reviewing and assessingproject designs, work proposals,
reviewingor recommendingadditional models, andreviewingfinal plans 3
for construction. In addition, theBU workgroupshouldbeinvolvedin the
developmentof a monitoringregimeusedto evaluatethe projectimpacts
of all BU sites.
Staffrecommendsthatmonitoringbeconductedto assurethatminimal or
no impactsresultfrom the BU plans,particularly whereplacementmay
alter water patterns and affect shallow water habitats or shorelines.
Monitoring can verify DFR andDEIS statementsdescribingthe positive
aspectsof the project. For example,pageA-lU statesthat 900 acresof
seagrasshabitat (comparedto the 935acrespreviouslymentioned)will be
createdby new BU sites, a 94 % increase in SAV of previously
unvegetateddeepbaybottoms. Also, pageA-8 statesthatBU sites were
not shownto affect currentsor circulation patternsaccordingto TWDB
studies. Thereforethe creationof BU sites CQ andI shouldnot erodeor
impactshorelines,fringe seagrasshabitats,or emergentmarshes. If these
targetsarenot actually known or accurate,staff recommendsthat these
statementsberevisedor removedfrom theDFRor DEIS.

RegardingtheBU plan,theDFRandDEISidentifies5 five openwaterplacement
sitesfor thenew workmaterial: BU sitesGE, CQ,I, R andS. Of these,only BU
site OH would be monitoredas requiredasa mitigation site. This site will be 5
planted with seagrassesand monitoredto determineif mitigation for project
impactsis successful. TPWD recommendsthat monitoring be doneon all BU
sitesin orderto truly accesstheirbeneficialuse.

BU SiteI

BU siteI presentsmajorconcernsto Departmentstaff. This site is describedas a
163 acrearealocatedbetweenDaggerIslandandthe CCSC. As describedin the
DEIS andDFR, aprimarybenefitderivedfrom developingBU site I, otherthan
the disposition of dredgematerial, is the creation of emergent habitat and
potential areasfor colonization of SAy. In addition, BU site I may provide
shoreline protection for Dagger Island, potentially reducing wind generated
currentserosioneffects.Departmentstaff hasrecentlymet with the PCCA and
their consultantsto addressclarification of our concernsof this site. During the
meeting,somemodeling, whichwas not availableduring the earlypart of the 6
project planning, was introducedto addressstaff’s concerns. Thesemodels
includedwaverefraction-diffractionandvelocityandcirculationchanges.Errors
anddeficienciesin thesemodelsdidnot adequatelyanswerquestions.

TPWD is always supportiveof Beneficial Use Sites when there is a clear
understandingthat an overall benefit will be derived. In thecaseof BU site I,
TPWD believes that not all issues concerning the benefits and potential
detrimentaleffectshavebeenadequatelyaddressed.If the following concernscan
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adequatelybe addressedprior to the project implementation,the Department
would be supportiveof BU site I, otherwise, our best option would be to
recommendBU siteI notbepartof theproject.

Staff questionsincludethefollowing:

• Can BU site I adequatelyreducewind driven erosiveeffectson Dagger
Islandandif so, canthesebeadequatelymeasured?

• Whateffectswill BU siteI haveon theship wakepressurefield?
• Will sedimentrunoff from BU siteI affect adjacentSAy?
• Will alteredcurrentpatternscausedby EU site I, combinedwith other

proposeddredgematerial disposalsites, increaseerosion of shorelines
alongthesouthernendof RedfishBay?

• Will thedescribedcolonizationby SAV occurin BU siteI? 7
• Will thesocialandeconomicbenefitsderivedfrom thecreationof BU site

I surpassthosecurrentlyderived from commercialshrimping activities,
commercialanti recreationalcrabbing,andrecreationalfishing in the site
location?

• Why doestheDFR andDEIS not include amonitoringplanto determine
if thedesiredpositiveeffectsareachieved?

• Who will be the responsibleparty for developinga correctiveplan anda
sourceof fundingif thedescribedorpredictedbenefitsarenot achieved?

StaffRecommendations

TPWDrecommendsthat:
• Models becreatedto addressquestionson watercirculationchangesand

their potential impacts. For example,the wave refraction-diffraction
modelshouldtakeinto considerationthe effectof wind createdwaveson
theentiresouthernareaof RedfishBay anda modelshouldbe developed
to demonstratethe areaof influenceand effectof ship wakepressureto
nearbyshorelinesandcirculationpatterns

• A monitoring regime be developedto documentchangesin shoreline,
SAV survival, andsedimentmovement. As partof this recommendation,
PCCA should continueto meetwith the RACT BU workgroup so that
monitoring,reportingandotherneedscanbeclearly defined. TPWD will 8
continueto servein theBUworkgroupandproviderecommendationsfor
monitoring. Aerial photographyhasalreadybeenexpressedas onetype
of monitoring.

• A plan be developedto addressany unexpectedchangesin shoreline
erosion,SAV abundanceanddistribution,andbottom alterations. Plan
should also list parties responsiblefor developingand implementing
correctivemeasuresandobtainingappropriatefunding.
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• Chapter3 of the DEIS, Affected Environment, reviews habitat types
within the project. Department staff wishes to comment on the
conversionof deepbaybottomhabitatto oneof a shallowbaybottom as
proposedat BU site I. While thereis no estimateof thecurrentvalueof
deepbay bottoms, or it is one of undeterminedvalue, staff wishes to
conveythat this is anareawhichis usedfor crabbing,recreationalsports 8
fishing, andtrawling for bay shrimpers.Staff’s commentis that thereis
no apparentproblemidentifiedwith thosedeepbaybottomhabitatswhich
would needcorrectiveaction at the proposedsite of the BU site. As
previouly recommended,a monitoring plan for EU sites is importantto
determinethebenefitsor impactsof proposedprojectactionswherethere
areno apparentproblemsassociatedwith anarea.

OtherGeneralComments

DFR-51 — “All existing-aquaticareasthat have depthssuitablefor seagrass
transplantationarealreadyvegetated.”Becausetherearenumerousfactorswhich
determinewhere seagrassesestablishthemselves,and their seasonalvariability
particularly with shoalgrass,this statementis notentirely accurate. Recommend
thatthis statementberemoved.

DFR-59-. Below “EcosystemRestorationFeatures”,replaceNED for ~ 1 o
TPWD staffappreciatestheopportunityto commentontheDFR andDEISfor the
CorpusChristi Ship Channel,Texas,ChannelImprovementProject. Stafflooks
forwardto discussinganyissuesorcommentspresentedin this letter. If youhave
anyquestions,contactIsmael“Smiley” Navaat(361)825-3242or Rollin MacRae
At (512)389-4639.

Sincerel

arry D. McKinney,Ph.D.,S thorDirec r
AquaticResources

Cc:
U.S. FishandWildlife Service,CorpusChristi
TexasParks& Wildlife Department
NationalMarineFisheriesService,Galveston,Texas
TexasGeneralLandOffice, Austin, Texas
TexasNaturalResourceConservationCommission,Austin, Texas



Dr. Larry D. McKinney
Texas Parks and Wildlife Department
4200 Smith School Road
Austin, Texas 78744-3291

RESPONSETO COMMENTS

Comment Response
No.

1 Comment noted. A monitoring plan to document achievement of success
criteria is included in the EIS and will be followed.

2 The La Quinta Channel is currently maintained at 45 feet. The statement
on DEIS-22 states the extension will be dredged to 39 feet and is correct.
Therefore, the statement will not be changed. The confusion about depths
appears to be in your quotation of our statement on DEIS-22, which is
incorrect. Please re-read the statement on page D8S-22 and you will see
it is correct.

3 The BUW will continue meeting to review site-specific use of material
during development of plans and specifications for the BU sites prior to
construction for each reach of the project.

4 Seagrass mitigation will be monitored according to DEIS-193 to 195. No
additional monitoring of BU sites would be authorized by the Federal
project at this time. However, this issue may be revisited during the project
design phase and additional meetings of the BUW. BU sites are expected
to provide a benefit to the ecosystem, based on the conclusions of the
BUW and the RACT. The dredged material to be used in the BU sites is
clean and could provide beneficial habitat, such as emergent marsh and
seagrassnursery for marine organisms. In addition, members of the BUW
and RACT listened to the public for ideas on how best to use these
materials beneficially and determined the proposed BU sites would be
multipurpose for the benefit of the human and natural environment. Site-
specific use of material will be discussed during development of plans and
specifications prior to construction for each project reach. The BUW will
continue to follow the sites through the construction and operations
phases. Any erosion as a result of a CCSC-CIP BU would be evident
without monitoring. The PCCA would support renovation of any eroded
areas being addressed separate from the CIP as a CEPRA. Any change in
protective breakwaters would be found in post construction elevation and
maintenance activities.

5
Page A-b will be revised to state 935 acres of seagrass habitat.
Please see the response to Comment #4.

6 Comment noted. Issues will be discussed during development of plans
and specifications prior to construction of BU Site I.

7 Comment noted. As you stated in your comment #6, PCCA and TWDB
met with your staff to address their concerns with the latest model
information. As discussed, the hydrodynamic model indicated very little
change to the water patterns or erosive current velocities as a result of
constructing the BU Site I. Unfortunately, the results of these state-of-the-
art models used to predict impacts associated with BU Site I did not
alleviate their concerns. Based on the decision of the RACT and BUW, we
will proceed with plans to construct the site. In coordination with the BUW
we will continue engineering design development including tasks to



Dr. Larry D. McKinney
TexasParksandWildlife Department
4200 Smith School Road
Austin, Texas78744-3291

address, for example, TPWD staff concerns during the preparation of
construction plans and specifications for site construction and await the
results of later observations on any unforeseen impacts of the site on the
surrounding area before determining remedial actions during the
operations phase.

8 The RACT and the other CCSCCIP Workgroups provided guidance and
wise counsel on matters relating to the evaluation of environmental impacts
of this project. A list of members, including FWS, NMFS, and TPWD, is
found in Section 1.6 of the DEIS. The Mitigation Workgroup (MW)
concluded the plan to convert deep water to shallow water was an impact
that did not require mitigation; the BUW believed that the plan would
provide a net environmental gain for the ecosystem. The proposed BU
sites are conceptual and were discussed during BUW and RACT meetings.
BUW and RACT members recognized that individuals define value of a
habitat differently, and therefore, no specific value was given. All proposed
BU sites would potentially provide higher value habitat, especially as
potential nursery habitat for the fish, shrimp, and crabs that are sought by
the sports and commercial interests.

Documentation of detailed descriptions and a monitoring plan of specific
site-related goals for each BU site will not be provided in the FEIS,
however, in coordination with the BUW a monitoring regime to document
changes may be developed. The USACE tries to use dredged material in
a beneficial manner for the environment. This material is clean and could
provide beneficial habitat such as emergent marsh and seagrass nursery
for marine organisms. In addition, members of the BUW and RACT
listened to the public for ideas on how best to use these materials
beneficially and determined the proposed BU sites were multipurpose for
the benefit of the human and physical environment. The BU plan was
presented at numerous public meetings and is widely supported. Site-
specific use of material will be discussed during development of plans and
specifications prior to construction for each reach.

9 The statement will be revised to “All existing aquatic areas that currently
have conditions suitable for seagrass growth are already vegetated.”

10 Text will be revised.





RobertJ. Huston,Chairman
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TEXAS NATURAL RESOURCECONSERVATION COMMISSION
ProtectingTexasbyReducingand PreventingPollution

August22, 2002

Mr. Loyd Saunders
GalvestonDistrict CESWG-PE-RE
U.S. Army CorpsofEngineers
P.O.Box 1229
Galveston,Texas77553-1229

Attn: TerrellRoberts

Re: USACECorpusChristiShip ChannelImprovementProject,CorpusChristi,Texas

DearMr. Roberts:

TheU.S.ArmyCorpsofEngineers(Corps)is seeking401 certificationon achannelmodification
oftheCorpusChnstiShipChannel(CCSC)Theproposedplanincludesthefollowing deepening
theCCSCfrom thecurrentmaintàiñeddepthof45 feetto adepthof 52 feetfrom theAransasPass
Jettieswestward21 milesto theViola TurningBasin, the wideningof the channelto 530 feet
throughthebay,theadditionof 12 footdeep200footwide bargelanesoneithersideof the530foot
channelfor 9.6 milesin theupperbay, thedredgingof theOuterBarchannelnearly3 milesto the
54 foot isobath,andan39 foot deepby 7,400 foot long extensionof the La QuintaChannel.All
channelswill be dredgedwith a2 foot over-depth. Theprojectis projectedto produce41 million
cubicyards(mcy) ofnewworkmaterial,and208mcy ofmaintenancematerialoverthe50yearlife
of theproject. Dredgematerialsuitablefor beneficialusewill be usedto createthe following
features:creationof935 acresof shallowwaterhabitat,creationof 15 acresofsubmergedaquatic
vegetation(asmitigation),creationof26 acresof marsh,constructionof26,400linearfeetof rock
breakwater,creationof 1,590acresof offshoretopographicrelief, constructionof 120 acresof
uplandbuffer, constructionof 7,500 feet of rockrevetment,protectionof 45 acresof submerged
aquaticvegetation,protectionof an existing bird island, andprotectionof over 400 acres of
wetlands.Dredgematerialnot deemedsuitablefor beneficialusewill beplacedin eight existing
confineuplandsites,oneoffshoreopenwatersite,andeight openwatersites.

Inresponseto theDraftFeasibilityandDraftEnvironmentalImpactStatementdatedJune,2002,the
TexasNaturalResourceConservationCommission(TNRCC)hasthefollowing concernsaboutthe
projectplans submitted Theseconcernswill tteedto- be addressedbefore an individuaF401

P.O.Box 13087 • Austin, Texas78711-3087 • 512/239-1000 • Internetaddress:www.tnrcc,state.tx.us
pdnted on ,n,yc5d pap,rusing son-bs,ed ink



USACECorpusChristi ShipChannelImprovementProject,CorpusChristi,Texas
Page2
August22, 2002

certificationcanbecompleted.Othercommentletters,aswell asresponsesto this letter,mayraise
otherissuesthatwill needto be addressedbeforeawaterqualitycertificationcanbemade.

I. Theplanmentionseightopenwaterplacementareas,aswell asseveralbeneficialusesites,in
thebaywheremanagementpracticesto limit suspendedsolidsarenotaddressed.Whilethese 2
areascannotbestrictly controlledlike containmentfacilities,theadditionofbestmanagement
practicesareencouragedto minimizeimpactsof suspendedparticulates.Pleasesupplyplans
thatdealwith suspendedsolidsat all placementandbeneficialuseareasin thebay.

2. Hydrodynamic,andsalinitymodelingdemonstratedthattidal amplitudemayincreaseup to
0.06feetdueto theproject.While thevalueofthismeasurementis small,andtheaccuracyof
themodelnotestimated,thetidal rangeof thesystemis currentlyonly 0.7 feet.Therefore,the
projectedincreasein tidal rangeis about9%. Theeffect of increasingthetidal rangeby this
amountis unknown,butmayproducetidal currentsthatwoulderodesensitiveareas.Likewise,
thesalinityprojectionsareareductionof 4ppt,or nearly 13 to 15%dependingon location.
This is lesslikely to beaconcernsincethebayhistoricallywasfresher,andcontinuesto have
atrendtowardsincreasingsalinity.Pleaseprovideestimatesof theprojectedeffectsthatthe
changesin thesephysicalvariableswill haveonthebiota ofthebaysystem.

TheTNRCC looksforwardto receivingandevaluatingotheragencyorpublic commentsduringor
after thecommentperiod. Pleaseprovideanyagencycomments,publiccomments,aswell asthe
applicant’scomments,to Mr. RobertBurgessof the WaterQuality Division MC-150, P.O.Box
13087,Austin,Texas78711-3087.Mr. Burgessmayalsobecontactedbyphoneat(512)239-3163,
orby e-mailatrburgess~)nrcc.stale.tx.us.

Sincerely,

Mark Fisher,Manager
WaterQuality AssessmentSection
WaterQuality Division
TexasNaturalResourceConservationCommission

MF/RB/emh



Mr. Mark Fisher
Texas Commission on Environmental Quality
P.O. Box 13087
Austin, Texas 78711-3087

RESPONSE TO COMMENTS

Comment Response
No.
An individual 401 certificationis not requested.The USACE is invoking

Section404(r) as is explained on DEIS-225.
2 Site-specific management of the material will be discussed by the BUW

during developmentof plans and specificationsprior to constructionfor
each reach. Best management practiceswill be partof theplansand
specifications. Downward submergedpipes and deflectors will be used at
the extreme endsof designatedopenwaterPlacementAreas. Section
4.1 .5 of Appendix F to the DEIS notesthat “...in an effort to improve
managementpractices at those open-water sites and possiblyreduce
dredgingfrequency,...thedredgepipes will be placed at the back limits of
the designated placement sitesto release dredgedmaterialas far from the
channelaspossible.”

3 To determinethe projectedchangein tidal currentsdue to the preferred
plan, a computer modeling study wasperformed. A relatively largetide
was selected to simulatethe highertidal currents. The tide modeled was
for a gulf shore tide of nearly3-ft which correspondedto a 2.3-ft tide at Port
Aransas and a 1 -ft tide in Corpus Christi Bay. Tidal rangeswith this
magnitude occurredlessthan 10% of the timeduring themodel years1993
and 1994. The physicaleffect of changesin tidal currentsare projectedto
be very minor for a relatively large tide andcan be expectedto be even
less significantduring normalor average tidal conditions.

The principal findings from the report on the modeling were as follows.
The peak velocity in the CorpusChristi Ship Channelwill increaseby a
rangeof 0.1 to 0.3 fps from Port Aransasto La QuintaJunction.The peak
velocity will increaseby 0.05 fps in the ship channelat mid Corpus Christi
Bay and 0.01 fps near the upper end of the ship channel. In the open
CorpusChristi Bay, the peakvelocity will increaseby 0.06 fps in the north
and 0.01 fps in thesouth.

The existing dredged material placement area near the proposedshallow
water habitat Site-CO will experience a velocity decrease of 0.1 fps. At
otherplacement areas, the peak velocity will increase by a range of 0.05 to
0.1 fps. The flow patternof thecurrents will beaffectedby the habitatSite-
CO.

Inside the shallow-water-habitat BU sites, the peak velocity will be much
smaller, ranging from 0.01 fps to 0.08 fps, becauseof their enclosureby
breakwater structures.

In summary, the projected changes in tidal current velocities are very minor
with the most notable changes occurringwithin the CCSC. Openbay and
shallow water areasare projectedto generally have less than 0.1 fps
increases in currents.



Mr. Mark Fisher
Texas Commission on Environmental Quality
P.O. Box 13087
Austin, Texas78711-3087

According to the TWDB, there is “no biological significance in the very
small salinity differencesprojected because none of the salinity levels are
near the absolute tolerance limits for survival, growth, and reproduction of
the marine species using this estuarine area.”
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~ ~ UNITED STATES DEPARTMENT OF COMMERCE~ , National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

SoutheastRegionalOffice
9721 ExecutiveCenterDriveN.
St. Petersburg,Florida 33702

August29, 2002

ColonelLeonardD. Waterworth
District Engineer,GalvestonDistrict
Departmentof theArmy, Corpsof Engineers
P.O.Box 1229
Galveston,Texas77553-1229

DearColonelWaterworth:

TheNationalMarineFisheriesService(NOAA Fisheries)hasreviewedtheDraft Environmental
ImpactStatement(EIS) andFeasibilityReportfor theCorpusChnisti ShipChannel,Texas,Channel
ImprovementProjectdatedJune2002.Theproposedprojectis to deepentheCorpusChristi Ship
Channelto 52 feetdeep,widenit to 530feetandextendtheLa QuintaShipChannelby 7,200feet.

Representativestrom theNOAA Fisherin~haveparticipa~don-the~eso~c~.AgunoyTask-Forcein
forrnulating~a,-beneficialuse.of dredged~.mnater.ial-~ and
managed:.the-prpject~should provide an overull,-ne~-l~nefit.living m.a~ino-.rcsourc~s,-Federally
managedfisherysp~ciesand-theinassociatedEssentialFi~h-Habitat(~FH).Therefore,we-have-no
EFHConservationRecommendationsto provideregardingtheproposedchannelimprovements.We
havethe following commentsconcerningtheadequacyof theDraft EIS:

Section3.0 AffectedEnvironment

Section3.5.1.3EssentialFishHabitat - Theproposedprojectareahasbeenidentifiedby theGulf
of Mexico FisheryManagementCouncilasEFH for postlarval,juvenile, andsubadultreddrum,
brownshrimpandwhiteshrimp,adult Spanishmackerelandjuvenilepink shrimp. Therefore,all
referencesto other species,suchasstonecrabwhichis only managedoff thewestcoastofFlorida
(definedas stonecrab fishery arearestrictionsunder 5OCFR Part 654.23(b)(l)(i)), should be
eliminatedfrom theEFFI assessmentin theFinal BuS.

Section4.0 EnvironmentalConsequences

Section444.4-EssentialFish-Habitat- Rockbr~akv~’aters/re~etmentwill be.utilized atBeneficial
Uses-SitesC,Q.;..GH,1, L, P., R andS. In addition,.ii~ckbreakwatersandgeotnbes~wiil-beuse4at
Pelican-Uland. - All of these-structureswill convertestuaninewater--cpiurnn and,e~tua~ine,mud 2
bottoms-to-rockanduplands-Theseimpactsshouldbe-characterized~qnantified-anddiscussedin
this sectionoftheFinal BuS. Additionally, anunquantifiedareain SiteI will bepumpedto an8-10
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feetabovesealevel for abird rookery. This will convertestuarinewatercolunmandestuarmnemud
to terrestrialbird habitat. This impactto EFHneedsto beaddressedin theFinal EIS.

If we maybeof furtherassistance,pleasecontactMr. Rusty Swaffordof ourGalvestonFacility at
(409)766-3699.

Sincerely,

~ AndreasMager,Jr.
AssistantRegionalAdministrator
HabitatConservationDivision



Ms. Andreas Mager, Jr.
National Marine Fisheries Service
Southeast Regional Office
9721 Executive Center Drive N.
St. Petersburg, Florida 33702

RESPONSE TO COMMENTS

Comment Response
No.

1 Text has been revised.
2 Impacts that can be quantified, in addition to the creationof 935 acresof

shallow-water habitat in formerly deep water, will be added to the
discussion in Section 4.4.4. Thus, this sectionwill be revised to include
discussionof the detrimental impacts to EFH from these items, as well as
the beneficial impacts to EFH.



Texas Department of Transportation
P0 BOX 149217 • AUSTIN, TEXAS 78714-9217. (512) 486-5000

September 11, 2002

Dr. Terrell Roberts
Galveston District, Corps of Engineers FILE: TPP (M)
P. 0. Box 1229 (512) 416-2349
Galveston, Texas 77553-1229

Re: Corpus Christi Ship Channel — Channel Improvements Project

Dear Dr. Roberts:

The Texas Department of Transportation (TxDOT) has received and reviewed the
draft Feasibility Report and Environmental Impact Statement for improving the
navigation channel in Corpus Christi Bay. Improvements to the ship channel will facilitate the
movement of goods and provide the ability for the Port of Corpus Christi to meet future
commercial and international trade needs of Texas. These improvements will assist in providing
an efficient and environmentally safe port facility well into the future.

1
In reviewing the draft Environmental Impact Statement, TxDOT was pleased to note the efforts
of the port to beneficially use dredged material, when affordable opportunities existed. It is very
apparent that the port has developed an ambitious and well coordinated beneficial use plan
while maintaining a high benefit to cost ratio.

TxDOT supports the Port of Corpus Christi’s Channel Improvement Plan and the associated
dredged material management plan. These documents were developed in consultation with
various interagency entities and resulted in a comprehensive, well-planned project that, when
constructed, will aid in meeting the future transportation needs of the state.

If you have any questions, please call Raul Cantu, Jr., P.E., at (512) 416-2344.

VJames L. Randall, P.E.
Director, Transportation
Planning and Programming

cc: David Casteel, Corpus Christi DisErict Engineer, TxDOT
RauI Cantu, Jr., P.E., Transportation Planning and Programming Division, TxDOT

An Equal Opportunity Employer



Mr. James L. Randall, P.E.
Texas Department of Transportation
P.O. Box 149217
Austin, Texas 7871 4-9271

RESPONSE TO COMMENTS

Comment Response
No.

1 Thankyou for your sutportof the iroiect.
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ColonelLeonardD. Waterworth
District Engineer
GalvestonDistrict, CorpsofEngineers
P.O.Box 1229
GalvestonTX 775 53-1229

Re: CorpusChristi Ship ChannelProject

DearColonelWaterworth:

Your letter of October29, 2002 addressedissuesraisedin our responseto the
DEIS for the CorpusChristi Ship ChannelProject in our letter of August 19,
2002. Specifically, Department staff was concerned about the potential
generationof erosivecurrentsby proposedBeneficial Use Site I, and the need
for monitoringof theprojectcomponents.

The modelingthathad beendonerelativeto Beneficial UseSite I appearedto be
less thanconclusiveby ourstaff review, andthepossibility of damagingerosion
and sedimentationwas a serious concern. Similarly, staff believes that
monitoring of the project componentsfor successand any neededupgradesor
remediationis essentialto the positive outcomethat our staffshaveworkedfor
thelasttwo years.

1~01~
p
T
ou~!rDoo~s~

Your letter expressedthe commitment to continue to work with both the
ResourceAgency Coordination Team and the Beneficial Uses Workgroup to
assurethat the project is completedin accordancewith the plan outlined in the
DEIS, and to addressand remedy any significantproblems that arise from a
mutually agreed-uponmonitoring plan. The Departmentis satisfiedthat our
cooperativeworking relationshipwill continueand will assurethat the public
interestis served.

The Departmentappreciatesyourpositive approachto theseissuesand commits
to working with you andyourstaffto resolveany problemsthatarise.

Resources

cc: JebBoyt, CoastalCoordinationCouncil
Mark Fisher,TCEQ
Smiley Nava,TPWD, CorpusChristi

4200 SMIIH SCHOOL ROAD
AUSTIN, TEXAS 78744 3291

SI 2 389 4800

www Ipwd.stdle lESs

11) lillIllil I 41’ / C ‘nc,)’! P /1)4 nn/i,i-n/ (Ill)! iiI/iii’id j’CLQf)1’(’(,S n/ lemas ‘iiuI to /4-ui 1)/C iiziiiIHi ,

0 - - s-

1)1)1/ (111 1(11)111’ 141’! (1/4)11 (1/1/10 i/il ((1/lI ,( /1(1’ Ill C I? SI (1(1(1 C li/I I, ‘1111 - 1/ (1/ /) (‘PSI Ill (111(1/0 /11/P CIIC/il /11)11

Take akid
hunting or fishing

SeniorDirectorfor



APPENDIX E

COMPLIANCE WITH THE
TEXAS COASTAL MANAGEMENT PROGRAM



APPENDIX E
TEXAS COASTAL MANAGEMENT PROGRAM (CMP)

COMPLIANCE WITH GOALS AND POLICIES

INTRODUCTION

The Texas Coastal Management Program (TCMP) was submitted to NOAA for review pursuant to §306 of
the Federal CoastalZone ManagementAct of 1972, asamended, 16 U.S.C. 1451 et seq. The Office of
Oceanand CoastalResourceManagementapprovedthe TCMP in 1996. Federalapprovalof theTCMP
requiresthat Federalactionsoccurring within the TCMP boundarybe consistentwith the goals and
policesof theTCMP. To showcompliance,Federalagenciesresponsiblefor theseactionsmustprepare
a consistencydeterminationand submit it to the State for review. This consistencydeterminationfor
channel improvementswas preparedin accordancewith the TCMP. Details of the project, aswell as
environmentalimpacts,arepresentedin theFEISand will be referencedin this determination.

IMPACTS ON COASTAL NATURAL RESOURCEAREAS

Severalof the CoastalNatural ResourceAreas(CNRAs) listed in 31 TAC §501.3 arefound reasonably
closeto the areasdiscussedin this FEIS. A short descriptionof eachCNRA nearthe project and of
methodsto minimizeor avoid potentialimpacts is providedbelow.

Watersof theOpenGulf of Mexico

Dredged maintenancematerials will be placed in the open Gulf of Mexico in PA 1 and dredged
constructionmaterialwill be placedin BU Site ZZ (the designatedNavy HomeportODMDS) and BU Site
MM. PA 1 is anopenwaterplacementarealocatedsoutheastof theGulf endof theMustang IslandJetty
for theEntranceChannelat Port Aransas.This site wasofficially designatedasan oceanPA asrequired
by §103 of the MPRSAof 1972. An EIS that describedthealternativesevaluatedwaspreparedfor this
designation.

WatersUnderTidal Influence

The entire project is located in a region which experiencestidal influence. Dredging and placement
activities representa minimal impactbecausethe releaseof suspendedsolids is minimized accordingto
requirementsof the State §401 Certification. Currentdredgingpracticesare found in the Consistency
Determination for La Quinta Channel(USACE and PCCA, 1999a) and Corpus Christi Ship Channel
(USACE and PCCA, 199gb). Use of long established,designatedPAs will minimize adverseeffectson
CNRAs in theprojectarea.

SubmergedLands

Theareasimmediatelyadjacentto theprojectalignment,aswell astheopenwaterplacementareas,are
characterizedas submergedland. Impacts to these areasare minimized by placementof dredged
material into the historically usedplacementareas. BU siteswill coversubmergedlands; however,this
placementwill benefit coastalecology.

E-1



CoastalWetlands

No significantexpanseof wetlandsis located in closeproximity to this projectexceptfor the uppermost
segmentof the Inner Harbor reach,andto a lesserextent,somesparsefringing marshesin RedfishBay.
Somescatteredsaltmarshand blackmangrovemarshesexistto the eastof Harbor Island,but the most
significantwetlandsin the vicinity arelocatednearTule Lakeand in the NuecesRiverdelta. Thesearein
close proximity to the channel from the Tule Lake Turning Basin to the Viola Turning Basin. The
placementareasin this vicinity aretotally confined, and mitigation for any impacts to the wetlands has
beencompleted. Continueduseof confined placementareaswill preventfurther impacts to wetland
areas.

SubmergedAquaticVegetation

This navigation project is locatednear areascharacterizedas having large expansesof seagrasses.
Impactsto seagrassesareminimized or avoided by placing dredgedmaterial into leveeduplandsitesor
otherhistorically usedplacementareasin the deeperwatersof the bay. Impactsto seagrasseswill be
mitigatedata 3:1 ratio. Fifteenacresof seagrasswill be createdfor impactsto 5 acresof seagrass.

Tidal SandandMud Flats

Someof the areasadjacentto the project alignment are adjacentto areasof tidal sandor mud flats.
Theseareasmay be frequently flooded and may contain algal mats. Impacts to theseareasare
minimized or avoided by placing dredgedmaterial into leveed upland sites or other historically used
placementareasin the deeperwatersof the bay

OysterReefs

Several significant oyster reefs exist in Corpus Christi Bay. The nearest is Long Reef, which is
approximately3,000feet away from PA 13. PA 13 is a confineduplandsite, andthe effluentdischargeis
returnedto La Quinta Channel. Therefore,adverseimpacts to oysterresourcesare not expectedto
occurasa resultof dredginganddredgedmaterialplacementoperations.

HardSubstrateReefs

Thereareno naturally occurringhard substrateformationsin the vicinity of the project. The closestrock
outcrop is locatedjust north of the City of AransasPassand is crossedby the GIWW. The closest
serpulidworm reefsare locatedfarthersouthin the LagunaMadreandBaffin Bay.

CoastalBarriers

Fourcoastalbarrierareasoccur in the vicinity of the project. Two of the areasextendnorth alongSan
JoseIsland (T08 and TO8P) andthe othertwo are locatedon or nearthe lower part of Mustang Island
(TX-15P andTX-17P). SanJoseIslandandMustangIslandarelocatednorth andsouth,respectively,of
AransasPassthrough which the EntranceChanneltraverses. SanJoseIsland is undevelopedwhile
MustangIsland is highly developedfor tourismand recreation,including theCity of Port Aransas. Neither
island currently is experiencingagreatdealof erosion. PA 2 is locatedon SanJoseIslandadjacentto
the north jetty. This PA is partially confined by dunesand levees. The dredgedmaterial placedthereis
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predominatelysand,helping to protect and nourish this barrier island. Furthermore,precautionsare
exercisedto preserveexistingdunesduring dredgepipeline placementand dischargeoperations.Based
on this information, adverseimpacts to thesecoastalbarriersare not expectedto occur as a resultof
dredginganddredgedmaterialplacementoperations.

CoastalShoreAreas

Coastalshoreareasare within 100 feet landwardof the high watermark on submergedland. These
resourceareasfunction as buffers, protecting upland habitats from erosion and storm damageand
adjacentmarshesand waterwaysfrom water quality degradation. This type of areais locatedat the
EntranceChannel,wherethe channeltraversesAransasPassto the Gulf of Mexico. PA 2 is located
within acoastalshoreareaon SanJoseIslandadjacentto the north jetty. This PA is partially confinedby
dunesand levees. The dredgedmaterial placedthere is predominatelysand,helping to protect and
nourish this shore area. Furthermore, precautionsare exercisedto preserveexisting dunesduring
dredgepipeline placementanddischargeoperations.Therefore,adverseimpactsto coastalshoreareas
arenot expectedto occurasaresultof dredginganddredgedmaterialplacementoperations.

Gulf Beaches

Gulf beachesborderthe Gulf of Mexico and extend inland from the line of meanlow tide to the natural
line of vegetation. AransasPass,through which the EntranceChannelpasses,traversesa Gulf beach
area. SanJoseIsland,to the north, is undeveloped.MustangIsland, to thesouth, is highly developedfor
tourism andrecreation,including the City of Port Aransas. Little erosionis occurringalongthe beachesin
this area;PA 2 is locatedon SanJoseIsland adjacentto the north jetty that addsmaterial to this beach.
This PA is partiallyconfined by dunesand levees. The dredgedmaterial placedthereis predominately
sand,helping to protectandnourish this beacharea. Furthermore,precautionsareexercisedto preserve
existingdunesduring dredgepipelineplacementanddischargeoperations. Therefore,adverseimpacts
arenot expectedto occuras aresultof dredginganddredgedmaterialplacementoperations.

Critical DuneAreas

The Gulf beacheson both sides of AransasPasscan be characterizedas having active sanddune
systems.PA 2 is locatedon SanJoseIslandadjacentto the north jetty andis partially confinedby dunes
and levees.The dredgedmaterialplacedthereis predominatelysand,helping to protectand nourishthis
area. Furthermore, precautionsare exercised to preserveexisting dunes during dredge pipeline
placementand dischargeoperations. Therefore,adverseimpacts to duneareasare not expectedto
occurasaresultof dredginganddredgedmaterialplacementoperations.

SpecialHazardAreas

Specialhazardareasareareasdesignatedby the administratorof the FederalInsuranceAdministration
under the National Flood InsuranceAct as having specialflood, mudslide,and/or flood-relatederosion
hazards. Much of the projectareaqualifies as specialhazardareason the Flood InsuranceRate Maps.
Projectdredgingandplacementactivitiesdo not affect theselow-lying areasbecausedredging is within
and adjacentto the existing channeland disposalis within containedPA5 in uplandsitesandapproved
BU sites in openwaters.
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Critical ErosionAreas

TheseareasarethoseGulf andbay shorelinesthat are undergoingerosion and are designatedby the
Commissionerof the GeneralLand Office underTexasNatural ResourcesCode,§33.601(b). Only one
critical areaof erosionis designatedin the project vicinity and is locatedwest of Port Aransason the
southsideof the CCSC. It extendswest from nearthe NuecesCountyFishing Pier for about5,844feet
to PiperChannel. An evaluationof erosionprotectionusingbankarmoring withoutdredgedmaterial for
this areais discussedin Section1.7 of the FEIS.

CoastalHistoric Areas

Theseareasconsistof sites listed or eligible for the NRHP and SALs. Compliancewith the TCMP
regardingcoastalhistoric areasis accomplishedthrough proceduresestablishedby Section 106 of the
NationalHistoric PreservationAct of 1965(NHPA), asamended.Thesecoastalhistoric sites,aswell as
non-coastalhistoric sites,arediscussedin Section3.8 of the FEIS,with impactsdiscussedin Section4.7.

CoastalPreserves

This natural resourceincludes only State lands and parks. There are no designatedTexas Coastal
Preserveslocated in the vicinity of the CCSCCIP. However, there are two State-ownedlands in the
generalprojectarea. MustangIsland StatePark is locatedwithin CoastalBarrier ResourceUnit TX-ISP,
and a small areaknown asRedheadPondWildlife ManagementArea is locatedon the mainlandsideof
the LagunaMadre southof the KennedyCauseway.Basedon their distancefrom the projectchannel,
impacts are not expected to occur from dredging or material placementoperations. Although not
consideredapreserve,NuecesBay, locatedadjacentto the Inner Harbor reach,was designatedas a
State Sanctuaryin 1979 by the Texas Legislature (SenateBill No. 335, 66th Legislature) due to its
importanceas a shrimp nurseryarea. All of the placementareasin the immediatevicinity are entirely
confined; therefore,this sanctuaryis not expectedto be impactedby dredging or material placement
operations.

COMPLIANCEWITH GOALS AND POLICIES

Thefollowing goalsand policiesof theTCMP werereviewedfor compliance.

§501.14(j)— Dredging andDredgedMaterial DisposalandPlacement

§501.14(h)— Developmentin Critical Areas

§501.15 — Policy for Major Actions

Compliancewith ~501.14(i) — DredgingandDredgedMaterial DisposalandPlacement

Appendix E provides a summaryof actions designed to comply with the specific requirementsof
§501.14(j)(1)-(6). Paragraph(7) of the section discussesemergencydredging proceduresand is not
applicable to the project at this time. Paragraph(8) discussesthe mining of shell, marl, gravel, and
mudshelland is not applicableto the Federalnavigationproject. Paragraph(9) is not applicableto the
Corps of Engineers.
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Compliancewith §501.14(h)— Developmentin Critical Areas

Dredgingof the La QuintaChannelwill resultin the loss of five acresof a critical area,submergedaquatic
vegetation.This impactedareawill be mitigated by thecreationof 15 acresof seagrasses.

Compliancewith §501.15— Policy for Major Actions

This project involvesaction subjectto §505.11and constitutesa major action. Therefore,aFederalEIS
is required under NEPA, 42 USC, §4321, et seq. Both Stateand Federalagenciesinvolved with the
CCSCCIPhavemet and coordinatedon the identificationand mitigation of project impactsand beneficial
usesof dredgedmaterial. The purposeof this appendixto the FEIS is to demonstratethatthe CCSCCIP
is consistentwith the TCMP.

ENVIRONMENTAL BENEFITS AND POTENTIAL FOR BENEFICIAL USES

The CCSCCIPwill provide a saferand more efficient navigationsystemandprovide the materialsfor
creationof beneficial usesitesin CorpusChristiBay and RedfishBay.

The TCMP considersdredgedmaterial from dredgingprojects in commerciallynavigablewaterwaysa
potentially reusableresourcethat mustbe usedbeneficiallywheneconomicallyfeasible(~501.I4(j)(4)(A-
C)). The CCSCCIPis adredgingproject andis beingdredgedfor commercialnavigation. The estimated
amount of dredgedmaterial generatedby the project would be 41 mcy of new work material, and
approximately208 mcy of maintenancematerial over the next 50 years. Newwork material (16.7 mcy)
will be utilized to createtwo offshoresites, oneuplandsite, and five open-watersites as describedin
Section1.7 of the FEIS.

CONSISTENCYDETERMINATION

The projectaddressedin this FEIS hasbeenreviewedfor consistency with the goals and policies of the
TCMP. CNRAs in the project areaare identified and evaluatedfor potential impacts from activities
associatedwith the project. It is determinedthat theseactivities will not adverselyimpactthe CNRAs.
Based on this analysis, the USACE and PCCA find that the project discussedin the FEIS of the
CCSCCIPis consistentwith the goalsandpolicies of theTCMP to the maximumextentpracticable.

Attachedis a summaryof actionsdesignedto complywith the specific requirementsof~501.14(j)(1)-(6).
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COMPLIANCE WITH GOALS AND POLICIES - SECTION 501.14(J)(1)-(6)



COMPLIANCE WITH GOALS AND POLICIES - SECTION 501 .14(J)(1)-(6)
DREDGING AND DREDGED MATERIAL DISPOSAL AND PLACEMENT

CORPUS CHRISTI SHIP CHANNEL
IMPROVEMENT PROJECT, TEXAS

ENVIRONMENTAL IMPACT STATEMENT

All new work material will be placed in Beneficial Use areasdescribed in Section 1.7 of the FEIS.
Maintenancematerial will continue to be placed in placementareasdescribed in the Consistency
Determination for La Quinta Channel and Corpus Christi Ship Channel for The Texas Coastal
CoordinationCouncil,July10, 1999. Therefore,thisappendixrefersonly to the dredgingandplacement
of newwork material in Beneficial Useareasandnewwork dredgingin the Inner Harbor.

Section 501.14(j) Dredging and Dredged Material Disposal and Placement

(1) Dredging and the disposal and placement of dredged material shall avoid and otherwise minimize
adverse effects to coastal waters, submerged lands, critical areas, coastal shore areas, and Gulf
beaches to the greatest extent practicable. The policies of this subsection are supplemental to
any further restrictions or requirements relating to the beach access and use rights of the public.
In implementing this subsection, cumulative and secondary adverse effects of dredging and the
disposal and placement of dredged material and the unique characteristics of affected sites shall
be considered.

Compliance: The Beneficial Use of dredged material to establish high quality fish and wildlife
habitat through developmentof shallow-water, marsh, and submergedaquatic vegetation (SAV)
and shoreline and SAV protection may have some effect on submerged lands of the Gulf of
Mexico and Corpus Christi Bay, such as temporarily burying benthic organisms and increasing
turbidity in the designated placementareas. However, thesesiteswill be createdonly with new
work material that hasbeen testedand found not to contain harmful pollutants.

(A) Dredging and dredged material disposal and placement shall not cause or contribute,
after consideration of dilution and dispersions to violation of any applicable surface water
qualitystandards established under subsection (t) of this section.

Compliance: For all sites,adequatedilution and dispersion occurssoasnot to violate applicable
surface water quality standards(ElS Section4.1.3).

(B) Except as otherwise provided in subparagraph (D) of this paragraph, adverse effects on
critical areas from dredging and dredged material disposal orplacement shall be avoided
and otherwise minimized, and appropriate and practicable compensatory mitigation shall
be required, in accordance with subsection (h) of this section.

Compliance: No critical areas are affected by the location of the Beneficial Use sites. The
Beneficial Usesites are created to enhancehabitat for fish and wildlife through the development
of SAy, marsh, and other estuarine habitat. Therefore, adverseeffects are minimized or avoided
at thesesites.

(C) Except as provided in subparagraph (D) of this paragraph, dredging and the disposal and
placement of dredged material shall not be authorized if.~

(i) there is a practicable alternative that would have fewer adverse effects on
coastal waters, submerged lands, critical areas, coastal shore areas, and Gulf
beaches, so long as that alternative does not have other significant adverse
effects;
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Compliance: Placement of new work material in existing placement areas might have fewer
effects,but would offer no enhancementto the environment. Therefore, Beneficial Usesites are
practicable alternatives that would havebeneficial effectsfor the estuarineecosystem.

(ii) all appropriate and practicable steps have not been taken to minimize adverse
effects on coastal waters, submerged lands, critical areas, coastal shore areas,
and Gulf beaches; or

Compliance: All practicable steps have been taken to minimize adverse affects on these
resources.

(iii) significant degradation of critical areas under subsection (h)(1)(G)(v) of this
section would result.

Compliance: No critical areas are affected by the use of the Beneficial Use sites; therefore no
significant degradationwould result.

(D) A dredging or dredged material disposal or placement project that would be prohibited
solely by application of subparagraph (C) of this paragraph may be allowed if it is
determined to be of overriding importance to the public and national interest in light of
economic impacts on navigation and maintenance of commercially navigable waterways.

Compliance: For all sites,application of subparagraph (C) doesnot prohibit the useof the sites.
Dredging is necessary to prevent economic impacts on navigation and to maintain the
commercially navigable CCSC system. Widening and deepening the channel is necessaryto
increasenavigational safety.

(2) Adverse effects from dredging and dredged material disposal and placement shall be minimized
as required in paragraph (1) of this subsection. Adverse effects can be minimized by employing
the techniques in this paragraph where appropriate and practicable.

Compliance: Adverse effects of dredging and disposal as described in this EIS have been
minimized asdescribed under “Compliance” for paragraph (1) of this subsection.

(A) Adverse effects from dredging and dredged material disposal and placement can be
minimized by controlling the location and dimensions of the activity. Some of the ways
to accomplish this include:

(i) locating and confining discharges to minimize smothering of organisms;

(ii) locating and designing projects to avoid adverse disruption of water inundation
patterns, water circulation, erosion and accretion processes, and other
hydrodynamic processes;

(iii) using existing or natural channels and basins instead of dredging new channels
or basins, and discharging materials in areas that have been previously disturbed
or used fordisposal orplacement of dredged material;

(iv) limiting the dimensions of channels, basins, and disposal and placement sites to
the minimum reasonably required to serve the project purpose, including allowing
for reasonable overdredging of channels and basins, and taking into account the
need for capacity to accommodate future expansion without causing additional
adverse effects;
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(v) discharging materials at sites where the substrate is composed of material similar
to that being discharged;

(vi) locating and designing discharges to minimize the extent of any plume and
otherwise control dispersion of material; and

(vii) avoiding the impoundment or drainage of critical areas.

Compliance: Creation of Beneficial Use siteswill provide high quality fish and wildlife habitat in

the form of tidal shallow-water, marsh, SAy, and other estuarine habitats.

(B) Dredging and disposal and placement of material to be dredged shall comply with
applicable standards forsediment toxicity. Adverse effects from constituents contained in
materials discharged can be minimized by treatment of or limitations on the material
itself. Some ways to accomplish this include:

(i) disposal or placement of dredged material in a manner that maintains
physicochemical conditions at discharge sites and limits or reduces the potency
and availabilityof pollutants;

(ii) limiting the solid, liquid, and gaseous components of material discharged;

(iii) adding treatment substances to the discharged material; and

(iv) adding chemical flocculants to enhance the deposition of suspended particulates
in confined disposal areas,

Compliance: Sedimentsto be dredged from the Corpus Christi Ship Channel havebeen testedfor
a variety of chemical parameters of concern to resourceagenciessincethe 1970s. EPA, USFWS,
and TNRCC have reviewed thesedata and have not found any issuesof concern except in the
Inner Harbor. All material from the Inner Harbor will be place in upland, confined placementareas.
Thesesedimentsare fully containedsothat contaminants are not reintroduced into the estuarine
ecosystem.A summary of thesereports are included in the EIS.

(C) Adverse effects from dredging and dredged material disposal or placement can be
minimized through control of the materials discharged. Some ways of accomplishing this
include:

(i) use of containment levees and sediment basins designed, constructed, and
maintained to resist breaches, erosion, slumping, or leaching;

(ii) use of lined containment areas to reduce leaching where leaching of chemical
constituents from the material is expected to be a problem;

(iii) capping in-place contaminated material or, selectively discharging the most
contaminated material first and then capping it with the remaining material;

(iv) properly containing discharged material and maintaining discharge sites to
preventpoint and nonpoint pollution; and

(v) timing the discharge to minimize adverse effects from unusually high water flows,
wind, wave, and tidal actions.

3



Compliance: All sites created by this project have been designed to meet this requirement.
Sedimentsof concernfrom the Inner Harbor will go to upland, confined placementareas.

(D) Adverse effects from dredging and dredged material disposal or placement can be
minimized by controlling the manner in which material is dispersed. Some ways of
accomplishing this include:

(i) where environmentally desirable, distributing the material in a thin layer;

(ii) orienting material to minimize undesirable obstruction of the water current or
circulation patterns;

(iii) using silt screens or other appropriate methods to confine suspended
particulates or turbidity to a small area where settling or removal can occur;

(iv) using currents and circulation patterns to mix, disperse, dilute, or otherwise
control the discharge;

(v) minimizing turbidity by using a diffuser system or releasing material near the
bottom;

(vi) selecting sites or managing discharges to confine and minimize the release of
suspended particulates and turbidity and maintain light penetration for
organisms; and

(vii) setting limits on the amount of material to be discharged per unit of time or
volume of receiving waters.

Compliance: All of the sites minimize or avoid adverseeffectsto the greatestextent practicable.
In addition, the Beneficial Use sites minimize or eliminate any adverse effects by placing rock
breakwaters or levees around the dredged materials on site and raising islands to decrease
erosion. Thesesites are also designedto minimize negative effectson circulation patterns and
surrounding habitats. Submergeddischarge points will be usedto dispersethe material across
the designated area. The offshore site meets this requirement by disposing the material
beneficiallyacrossthe area.

(E) Adverse effects from dredging and dredged material disposal or placement operations
can be minimized by adopting technology to the needs of each site. Some ways of
accomplishing this include:

(i) using appropriate equipment, machinery, and operating techniques for access to
sites and transport of material, including those designed to reduce damage to
critical areas;

(ii) having personnel on site adequately trained in avoidance and minimization
techniques and requirements; and

(iii) designing temporary and permanent access roads and channel spanning
structures using culverts, open channels, and diversions that will pass both low
and high water flows, accommodate fluctuating water levels, and maintain
circulation and faunalmovement.
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Compliance: All sites in this project meet this requirement. Contracts will be written to ensure
compliancewith all standards.

(F) Adverse effects on plant and animal populations from dredging and dredged material
disposal orplacement can be minimized by:

(i) avoiding changes in water current and circulation patterns that would interfere
with the movement of animals;

(ii) selecting sites or managing discharges to prevent or avoid creating habitat
conducive to the development of undesirable predators or species that have a
competitive edge ecologically over indigenous plants or animals~

(iii) avoiding sites having unique habitat or other values including habitat of
endangered species;

(iv) using planning and construction practices to institute habitat development and
restoration to produce a new ormodified environmental state of higher ecological
value by displacement of some or all of the existing environmental
characteristics;

(v) using techniques that have been demonstrated to be effective in circumstances
similar to those under consideration whenever possible and, when proposed
development and restoration techniques have not yet advanced to the pilot
demonstration stage, initiating their use on a small scale to allow corrective
action if unanticipated adverse effects occur;

(vi) timing dredging and dredged material disposal or placement activities to avoid
spawning ormigration seasons and other biologically critical time periods; and

(vii) avoiding the destruction of remnant natural sites within areas already affected by
development.

Compliance: Beneficial use sitesmeet theserequirements. Cutterhead dredging doesnot affect
spawning or migration and is not limited to certain seasons. However, the Beneficial Use of
materials at PA 7 and PA 8 is limited to certain seasonsto avoid adverseeffectson bird nesting.
Hopper dredging is also limited to the cooler months, where possible,when seaturtle activity and
abundance is lowest. These dredges employ turtle observers to document any turtles that
becomeentrained by the dragheads.

(G) Adverse effects on human use potential from dredging and dredged material disposal or
placement can be minimized by:

(i) selecting sites and following procedures to prevent or minimize any potential
damage to the aesthetically pleasing features of the site, particularly with respect
to water quality;

(ii) selecting sites which are not valuable as natural aquatic areas;

(iii) timing dredging and dredged material disposal or placement activities to avoid
the seasons or periods when human recreational activity associated with the site
is most important; and
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(iv) selecting sites that will not increase incompatible human activity or require
frequent dredge or fill maintenance activity in remote fish and wildlife areas.

Compliance: Beneficial use sites will contribute significantly to the human use potential and
enjoyment of Corpus Christi Bay. The sites will createan estuarine environment of high habitat
quality for fish and wildlife. This will attract recreational fisherman and bird watchers.

(H) Adverse effects from new channels and basins can be minimized by locating them at
sites:

(i) that ensure adequate flushing and avoid stagnant pockets; or

(ii) that will create the fewestpracticable adverse effects on CNRAs from additional
infrastructure such as roads, bridges, causeways, piers, docks, wharves,
transmission line crossings, and ancillary channels reasonably likely to be
constructed as a result of the project; or

(iii) with the least practicable risk that increased vessel traffic could result in
navigation hazards, spills, orother forms of contamination which could adversely
affect CNRA5;

(iv) provided that, for any dredging of new channels or basins subject to the
requirements of §501.15 of this title (relating to Policy for Major Actions), data
and information on minimization of secondary adverse effects need not be
produced or evaluated to comply with this subparagraph if such data and
information is produced and evaluated in compliance with §501. 15(b)(1) of this
title (relating to Policy for Major Actions).

Compliance: The La Quinta Channel extension and turning basin and the Entrance Channel
extension are the only new channels and basins proposed in this EIS. All identifiable adverse
effects have been minimized and unavoidable impacts have been mitigated. All other new work
dredging will be in existingship channels.

(3) Disposal or placement of dredged material in existing contained dredge disposal sites identified
and actively used as described in an environmental assessment or environmental impact
statement issued prior to the effective date of this chapter shall be presumed to comply with the
requirements ofparagraph (1) of this subsection unless modified in design, size, use, or function.

Compliance: No existing upland, confined placement areas are being modified with new work
material, exceptfor someleveeenhancement.

(4) Dredged material from dredging projects in commercially navigable waterways is a potentially
reusable resource and mustbe used beneficially in accordance with this policy.

Compliance: All new work material from this project, exceptfrom parts of the Upper Bay and all
of the Inner Harbor, is being usedbeneficially for aquatic, shorelineprotection, and upland wildlife
habitat creation.

(A) If the costs of the Beneficial Use of dredged material are reasonably comparable to the
costs of disposal in a non-beneficial manner, the material shall be used beneficially.

(B) If the costs of the Beneficial Use of dredged material are significantly greater than the
costs of disposal in a non-beneficial manner, the material shall be used beneficially
unless it is demonstrated that the costs of using the material beneficially are not
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reasonably proportionate to the costs of the project and benefits that will result. Factors
that shall be considered in determining whether the costs of the Beneficial Use are not
reasonably proportionate to the benefits include, but are not limited to:

(i) environmental benefits, recreational benefits, flood or storm protection benefits,
erosion prevention benefits, and economic development benefits;

(ii) the proximity of the Beneficial Use site to the dredge site; and

(iii) the quantity and quality of the dredged material and its suitability for Beneficial

Use.

(C) Examples of the Beneficial Use of dredged material include, but are not limited to:

(i) projects designed to reduce orminimize erosion or provide shoreline protection;

(ii) projects designed to create orenhance public beaches or recreational areas;

(iii) projects designed to benefit the sediment budget or littoral system;

(iv) projects designed to improve or maintain terrestrial or aquatic wildlife habitat;

(v) projects designed to create new terrestrial oraquatic wildlife habitat, including the

construction of marshlands, coastal wetlands, or other critical areas;

(vi) projects designed and demonstrated to benefit benthic communities or aquatic

vegetation;

(vii) projects designed to create wildlife management areas, parks, airports, or other

public facilities;

(viii) projects designed to cap landfills orother waste disposal areas;

(ix) projects designed to fill private property or upgrade agricultural land, if cost-

effective public Beneficial Uses are not available; and

(x) projects designed to remediate past adverse impacts on the coastal zone.

Compliance: All new work dredged material, exceptfrom parts of the Upper Bay and all of the
Inner Harbor, coveredunder this EIS will be used beneficially.

(5) If dredged material cannot be used beneficially as provided in paragraph (4) (B) of this
subsection, to avoid and otherwise minimize adverse effects as required in paragraph (1) of this
subsection, preference will be given to the greatest extentpracticable to disposal in:

(A) contained upland sites;

(B) other contained sites; and

(C) open water areas of relatively low productivity or low biological value.

Compliance: All new work dredged material, except from parts of the Upper Bay and all of the
Inner Harbor, coveredunder this EIS will be usedbeneficially.
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(6) For new sites, dredged materials shall not be disposed of or placed directly on the boundaries of
submerged lands or at such location so as to slump or migrate across the boundaries of
submerged lands in the absence of an agreement between the affected public owner and the
adjoining private owner or owners that defines the location of the boundary or boundaries
affected by the deposition of the dredged material.

Compliance: Construction of Beneficial Use sites is designedto prevent impacts to adjoining
private lands.
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT. CORPS OF ENGINEERS

P.O. BOX 1229

GALVESTON.TEXAS 778~3-I229

ATTEN100N OF June 28, 2002

Environmental Section

Ms. Diane Garcia
Council Secretary
Coastal Coordination Council
P.O. Box 12873
Austin, Texas 78711-2873

Dear Ms. Garcia:

Pursuant to §506.20, Consistency Determination for Federal Agency Activities
and Development Projects of the Texas Coastal Management Program (TCMP), I am
submitting the enclosed Consistency Determination for improving the Corpus Christi
Ship Channel and extending the La Quinta Ship Channel in Nueces and San Patricio
Counties, Texas. Also, please incorporate by reference the Draft Environmental Impact
Statement (EIS) for this project titled, “Corpus Christi Ship Channel — Channel
Improvements Project, Corpus Christi and Nueces Bays, Nueces and San Patricio
Counties, Texas,” that was enclosed separately. The consistency determination may
also be found in the Draft EIS as Section 6.0.

The project has been extensively coordinated with the public and State and
Federal resource agencies throughout the planning phase and during preparation of the
Draft EIS. The agencies, Port of Corpus Christi Authority, and Corps of Engineers have
reviewed the project for consistency with the goals and policies of the TCMP. Coastal
Natural Resource Areas in the project area are identified and evaluated for potential
impacts from project activities, including development of shallow-water estuarine
habitats in beneficial use sites created with new-work dredged material.

Based on this analysis and comments received during public coordination and
resource agency review of several early versions of the Draft EIS, no changes to the
Consistency Determination are deemed necessary. Therefore, the enclosed
Consistency Determination and the duplicate copy in Section 6.0 is considered to be the
final version.
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Please take the appropriate action concerning this determination. If you have
any questions, please contact Dr. Terrell Roberts at (409) 766-3035.

Sincerely,

Lloy~H. Saunders, Ph.D.
Chief, Planning, Environmental

and Regulatory Section

Enclosures



1.0 COMPLIANCEWITH TEXAS COASTAL MANAGEMENT PROGRAM

1.1 INTRODUCTION

The TexasCoastal ManagementProgram(TCMP) was submittedto NOAA for review
pursuantto §306 of the FederalCoastalZoneManagementAct of 1972, asamended,16 U.S.C. 1451 et
seq. The Office of OceanandCoastal ResourceManagementapprovedthe TCMP in 1996. Federal
approval of the TCMP requiresthat Federalactionsoccurring within the TCMP boundarybe consistent
with the goals and polices of the TCMP. To showcompliance,Federalagenciesresponsiblefor these
actionsmustprepareaconsistencydeterminationandsubmitit to the Statefor review. This consistency
determinationfor channelimprovements(seeSection2.0) was preparedin accordancewith the TCMP,
Final EIS, datedAugust 1996. Detailsof the project,aswell asenvironmentalimpacts,are presentedin
previoussectionsof thisDEIS andwill be referencedin this determination.

1.2 IMPACTS ON COASTAL NATURAL RESOURCEAREAS

Severalof the CoastalNatural ResourceAreas (CNRAs) listed in 31 TAC §501.3are
found reasonablycloseto theareasdiscussedin this DEIS. A short descriptionof eachCNRA nearthe
projectandof methodsto minimizeor avoid potentialimpacts is providedbelow.

1.2.1 Watersof the OpenGulf of Mexico

Dredgedmaintenancematerialswill be placed in the open Gulf of Mexico in PA 1 and
dredgedconstructionmaterialwill be placedin BU Site ZZ (the designatedNavy HomeportODMDS) and
BU Site MM. PA 1 is an open water placementarealocatedsoutheastof the Gulf end of the Mustang
IslandJettyfor the EntranceChannelat PortAransas. This site was officially designatedasan oceanPA
as required by §103 of the MPRSA of 1972. An EIS that describedthe alternativesevaluatedwas
preparedfor this designation.

1.2.2 WatersUnderTidal Influence

The entire project is locatedin a region which experiencestidal influence. Dredging and
placementactivities representa minimal impact becausethe releaseof suspendedsolids is minimized
accordingto requirementsof the State§401 Certification. Currentdredging practicesarefound in the
ConsistencyDetermination for La Quinta Channel (USACE and PCCA, 1999a)andCorpus Christi Ship
Channel(USACE and PCCA, 199gb). Use of long established,designatedPA5 will minimize adverse
effectson CNRAs in theprojectarea.

1.2.3 SubmergedLands

The areas immediatelyadjacentto the project alignment,as well as the open water
placementareas,are characterizedas submergedland. Impacts to theseareasare minimized by
placementof dredgedmaterial into the historicallyusedplacementareas. BU siteswill cover submerged
lands; however,thisplacementwill benefitcoastalecology.
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1 .2.4 CoastalWetlands

No significant expanseof wetlands is located in closeproximity to this project exceptfor
the uppermostsegmentof the Inner Harborreach,and to a lesserextent,somesparsefringing marshes

in Redfish Bay. Some scatteredsaltmarshand black mangrovemarshesexist to the east of Harbor
Island, but the mostsignificantwetlandsin the vicinity arelocatednearTule Lakeandin the NuecesRiver
delta. Thesearein closeproximity to the channelfrom the Tule LakeTurning Basin to the Viola Turning
Basin. The placementareasin this vicinity are totally confined, and mitigation for any impacts to the
wetlandshasbeencompleted. Continueduseof confinedplacementareaswill preventfurther impactsto

wetlandareas.

1 .2.5 SubmergedAquaticVegetation

This navigation project is locatednearareascharacterizedas having largeexpansesof
seagrasses.Impactsto seagrassesare minimized or avoided by placing dredgedmaterial into leveed
upland sites or other historically used placementareasin the deeperwaters of the bay. Impacts to
seagrasseswill be mitigatedat a 3:1 ratio. Fifteenacresof seagrasswill becreatedfor impactsto 5 acres
of seagrass.

1.2.6 Tidal SandandMud Flats

Someof theareasadjacentto the projectalignmentareadjacentto areasof tidal sandor
mud flats. Theseareasmay be frequentlyflooded and maycontain algal mats. Impactsto theseareas

are minimized or avoided by placing dredgedmaterial into leveeduplandsitesor otherhistorically used
placementareasin the deeperwatersof the bay

1.2.7 OysterReefs

Severalsignificantoysterreefs exist in CorpusChristi Bay. The nearestis Long Reef,
which is approximately3,000 feet away from PA 13. PA 13 is a confined uplandsite, and the effluent
dischargeis returnedto La Quinta Channel. Therefore,adverseimpactsto oysterresourcesare not
expectedto occurasa resultof dredginganddredgedmaterialplacementoperations.

1.2.8 HardSubstrateReefs

Thereare no naturally occurring hard substrateformations in the vicinity of the project.
The closestrock outcrop is locatedjust north of the City of AransasPassand is crossedby the GIWW.
Theclosestserpulidworm reefsare locatedfarthersouthin the LagunaMadreandBaffin Bay.

1 .2.9 CoastalBarriers

Four coastalbarrier areasoccur in the vicinity of the project. Two of the areasextend
north along SanJoseIsland (T08 and TO8P)andthe othertwo arelocatedon or nearthe lower part of
MustangIsland (TX-ISP andTX-17P). SanJoseIslandandMustangIslandarelocatednorth andsouth,
respectively,of AransasPassthrough which the Entrance Channel traverses. San Jose Island is
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undevelopedwhile Mustang Island is highly developedfor tourism and recreation, including the City of
Port Aransas. Neither island currently is experiencinga greatdeal of erosion. PA 2 is locatedon San
JoseIsland adjacentto the north jetty. This PA is partially confined by dunesandlevees. The dredged
material placed there is predominately sand, helping to protect and nourish this barrier island.
Furthermore,precautionsareexercisedto preserveexisting dunesduring dredgepipeline placementand
dischargeoperations. Based on this information, adverseimpacts to thesecoastalbarriers are not
expectedto occurasa resultof dredginganddredgedmaterialplacementoperations.

1.2.10 CoastalShoreAreas

Coastalshoreareasarewithin 100 feet landwardof the high water mark on submerged
land. These resourceareasfunction as buffers, protecting upland habitats from erosion and storm
damageand adjacentmarshesand waterwaysfrom water quality degradation. This type of areais
locatedat the EntranceChannel,wherethe channeltraversesAransasPassto the Gulf of Mexico. PA 2
is locatedwithin acoastalshoreareaon SanJoseIsland adjacentto the north jetty. This PA is partially
confined by dunesand levees. The dredged material placedthere is predominatelysand,helping to
protectand nourish this shorearea. Furthermore,precautionsareexercisedto preserveexistingdunes
during dredgepipeline placementanddischargeoperations. Therefore,adverseimpactsto coastalshore
areasarenot expectedto occurasaresultof dredginganddredgedmaterialplacementoperations.

1.2.11 Gulf Beaches

Gulf beachesborderthe Gulf of Mexicoandextendinland from theline of meanlow tide
to the natural line of vegetation. AransasPass, through which the Entrance Channel passes,traversesa
Gulf beacharea. SanJoseIsland, to the north, is undeveloped.MustangIsland, to the south, is highly
developed for tourismandrecreation,includingthe City of Port Aransas. Little erosionis occurringalong
the beachesin this area; PA 2 is located on San JoseIsland adjacent to the north jetty that adds material
to this beach. This PA is partially confined by dunesand levees. The dredgedmaterial placedthereis
predominately sand, helping to protect and nourish this beach area. Furthermore,precautionsare
exercised to preserveexisting dunes during dredge pipeline placementand dischargeoperations.
Therefore,adverseimpacts are not expectedto occur as a result of dredging and dredgedmaterial
placementoperations.

1.2.12 Critical DuneAreas

The Gulf beacheson both sidesof AransasPasscan be characterizedashaving active
sand dunesystems. PA 2 is located on San JoseIsland adjacentto the north jetty and is partially
confined by dunesand levees. The dredgedmaterial placed there is predominatelysand,helping to
protectandnourish this area. Furthermore,precautionsareexercisedto preserveexisting dunesduring
dredgepipeline placementanddischargeoperations. Therefore,adverseimpactsto duneareasarenot
expectedto occurasa resultof dredginganddredgedmaterialplacementoperations.
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1.2.13 SpecialHazardAreas

Specialhazard areas are areas designatedby the administrator of the Federal Insurance
Administration under the National Flood InsuranceAct as having specialflood, mudslide, and/or flood-
related erosion hazards. Much of the project area qualifies as special hazard areason the Flood
InsuranceRate Maps. Project dredging and placementactivities do not affect theselow-lying areas
becausedredging is within and adjacentto the existing channelanddisposal is within containedPAs in

uplandsitesandapprovedBU sitesin openwaters.

1.2.14 Critical ErosionAreas

Theseareasare those Gulf and bay shorelinesthat are undergoingerosion and are
designatedby the Commissionerof the General Land Office under Texas Natural ResourcesCode,
§33.601(b). Only one critical areaof erosion is designatedin the projectvicinity and is locatedwest of
Port Aransason the southsideof the CCSC. It extendswest from nearthe NuecesCounty Fishing Pier
for about5,844 feet to PiperChannel. An evaluationof erosionprotectionusing bankarmoringwithout
dredgedmaterial for thisareais discussedin Section1.6.

1.2.15 CoastalHistoric Areas

Theseareasconsistof siteslisted or eligible for the NRHP andSALs. Compliancewith
the TCMP regardingcoastalhistoric areasis accomplishedthrough proceduresestablishedby Section
106 of the National Historic PreservationAct of 1965 (NHPA), asamended.Thesecoastalhistoric sites,
aswell as non-coastalhistoric sites,arediscussedin Section3.8 of this DEIS, with impactsdiscussedin
Section4.7.

1.2.16 CoastalPreserves

This natural resourceincludes only State lands and parks. There are no designated
TexasCoastalPreserveslocatedin the vicinity of the CCSCCIP. However, thereare two State-owned
lands in the generalprojectarea. MustangIsland StatePark is locatedwithin CoastalBarrier Resource
Unit TX-iSP, and a small areaknown as RedheadPondWildlife ManagementArea is locatedon the
mainlandsideof the LagunaMadresouthof the KennedyCauseway.Basedon their distancefrom the
project channel, impacts are not expectedto occur from dredging or material placementoperations.
Although not considereda preserve,Nueces Bay, locatedadjacentto the Inner Harbor reach,was

designatedasaStateSanctuaryin 1979 by the TexasLegislature(SenateBill No. 335, 66th Legislature)
dueto its importanceasa shrimp nurseryarea. All of the placementareasin the immediatevicinity are

entirely confined; therefore, this sanctuary is not expected to be impacted by dredging or material
placementoperations.
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1.3 COMPLIANCEWITH GOALSAND POLICIES

Thefollowing goalsandpolicies of theTCMP were reviewedfor compliance.

• §501.14(j)— DredgingandDredgedMaterial DisposalandPlacement

• §S01.14(h)— Developmentin Critical Areas

• §501.1S — Policy for Major Actions

1.3.1 Compliance with §S01.14(i) — Dredgingand Dredged Material Disposal andPlacement

Appendix E provides a summary of actions designed to comply with the specific
requirements of §501.14(j)(1)-(6). Paragraph (7) of the section discussesemergencydredging
proceduresand is not applicableto the projectat this time. Paragraph(8) discussesthe mining of shell,
marl, gravel, and mudshelland is not applicableto the Federalnavigationproject. Paragraph(9) is not
applicableto the Corpsof Engineers.

1.3.2 Compliancewith ~50i.14(h)— Developmentin Critical Areas

Dredging of the La Quinta Channelwill result in the loss of five acresof a critical area,
submergedaquaticvegetation. This impacted areawill be mitigated by the creation of 15 acresof
seagrasses.

1 .3.3 Compliancewith §501.15— Policyfor Maior Actions

This project involvesactionsubjectto §505.11 andconstitutesamajoraction. Therefore,
aFederalEIS is requiredunderNEPA, 42 USC, §4321,et seq. Both StateandFederalagenciesinvolved
with the CCSCCIPhavemet and coordinatedon the identificationand mitigation of project impactsand
beneficial usesof dredgedmaterial. The purposeof this portion of the DEIS is to demonstratethat the
CCSCCIPis consistentwith theTCMP.

1.4 ENVIRONMENTAL BENEFITSAND POTENTIAL FOR BENEFICIAL USES

The CCSCCIPwill providea saferand moreefficient navigation systemand providethe
materialsfor creationof beneficialusesitesin CorpusChristi BayandRedfishBay.

The TCMP considersdredgedmaterial from dredgingprojectsin commerciallynavigable
waterwaysa potentially reusableresourcethat must be used beneficially when economicallyfeasible

(~501.14(j)(4)(A-C)).TheCCSCCIPis a dredgingprojectand is beingdredgedforcommercialnavigation.
The estimatedamount of dredgedmaterial generatedby the project would be 41 mcy of new work
material,andapproximately208 mcy of maintenancematerial overthe next50 years. New work material
(16.7 mcy) will be utilized to createtwo offshore sites,one uplandsite, and five open-watersites as
describedin Section1.7.
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1.5 CONSISTENCYDETERMINATION

The projectaddressedin this DEIS hasbeenreviewedfor consistencywith the goalsand
policies of the TCMP. CNRAs in the project areaare identified and evaluatedfor potential impactsfrom

activities associatedwith the project. It is determinedthat theseactivities will not adverselyimpact the
CNRAs. Basedon this analysis,the USACE and PCCAfind that the projectdiscussedin the DEISof the
CCSCCIPis consistentwith thegoalsandpolicies of theTCMP to the maximumextentpracticable.

Appendix E provides a summaryof actions designed to comply with the specific
requirementsof §501.14(j)(1)-(6).

Date eonardD. Waterworth
Colonel,U.S. Army Corpsof Engineers
District Engineer
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David Dewhurst
TexasLand Commissioner

+

Members

Michael L. Williams
RailroadCommissionof Texas

Dr. William H. Clayton
CoastalGovernment

Representative

John Barrett
Agriculture Representative

Bob Dunkin
Coastal BusinessRepresentative

Jack Hunt
TexasWaterDevelopmentBoard

Robert J. Huston
TexasCommissionon
EnvironmentalQuality

John W, Johnson
TexasTransportationCommission

ElizabethA. Nisbet
CoastalResidentRepresentative

Robert R. Stickney
SeaGiantCollegeProgram

DonaldSwann
TexasStateSoil & Water

ConservationBoard

Mark E. Watson,Jr.
Parks& Wildlife Commission
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Diane P. Garcia
Council Secretary

Pcrmit ServiceCenter

I ~8((i-894~357Ii

Coastal Coordination Council
P.O. Box 12873 + Austin, Texas 78711-2873 4 (512) 463-5385 + FAX (512) 475-0680

November25, 2002

ColonelLeonardD. Waterworth
District Engineer,GalvestonDistrict
U. S.Army CorpsofEngineers
P.O. Box 1229
Galveston,Texas77553-1229

RE: ConsistencyAgreement,Corpus Christi Ship Channel — Channel
Improvement Project

DearColonelWaterworth:

Pursuantto 31 TAC §506.28(b),theCoastalCoordinationCouncil
(Council) issuesthis ConsistencyAgreementfor theCorpusChristi Ship
Channel— ChannelImprovementsProject(Project),a federaldevelopment
projectby theU.S. Army CorpsofEngineers(COE).

TheCOE establishedan interagencycoordinationgroupwhoseduties
includedadvisingtheCOE on the consistencyof theProject. The
interagencycoordinationgroupincludedamongits membersaminimumof
threeCouncil membersfrom naturalresourceagenciesortheir
representatives.TheCOE adoptedtheinteragencycoordinationgroup’s
consensuspositionon consistencyandsubmittedit to the Council on
September25, 2002, incorporatingby referencetheconsistency
determinationfor theProjectthat hadbeenpreparedandcirculatedfor public
commentalongwith thedraft environmentalimpact statementfor the
Project.

Therefore,theCouncil acceptsandadoptstheconsistency
determinationfor theProjectassubmittedby theCOE and issuesthis
ConsistencyAgreementunder3 1 TAC §506.28(b),in lieu of Councilreview
under31 TAC §506.26.

Sincerely,

David Dcwhurst
Commissioner,GeneralLandOffice
Chair, CoastalCoordinationCouncil

Chairman
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1.0 PURPOSE

The purpose of the Dredged Material Management/Beneficial Use Plan (DMM/BU PLAN)
is to guide the Federal and non-Federal sponsors in the placement of material to be dredged from the

Corpus Christi Ship Channel — Channel Improvement Project (CCSCCIP) for the 50-year life of the
project. This DMM/BU PLAN will apply to both construction and maintenance dredging.

The DMM/BU PLAN was developed by the U.S. Army Corps of Engineers (USACE),

Galveston District; the Port of Corpus Christi Authority (PCCA), the non-Federal sponsor; and the
Regulatory Agency Coordination Team (PACT), whose members are listed in Section 1.6 of the FEIS.
The DMMIBU PLAN includes both the creation of beneficial use (BU) sites with construction material, a
limited use of maintenance material for BUs, and modification of existing practices for the rest of the
maintenance material.

2.0 CCSCCIP DESCRIPTION

2.1 PROJECT CHANNELS

The proposed deepening and widening project is 37.3 miles long and consists of 5 main
reaches of channel: the Entrance Channel (offshore) reach, Lower Bay reach, Upper Bay reach, the Inner
Harbor reach, and the La Quinta Channel Extension (figures 1-2 and 1-3 of the FEIS). The project also
includes adding barge shelves along both sides of the improved ship channel traversing Corpus Christi
Bay. No widening or deepening is proposed for the La Quinta Channel. The improvement that is
proposed for La Quinta Channel is extending it a distance of 7,200 feet with a 1,200-foot turning basin at

the end. The channel extension will be 300 feet wide at an authorized depth of —39 feet MLT.

2.2 INNER HARBOR REACH

The Inner Harbor reach is S1,150 feet long. It begins at Sta. 1050+00 in Corpus Christi
Bay and ends at Sta. 1561+S0 at the Viola Turning Basin (see Plates C-i through C-S in the Feasibility

Report). The required depth of the channel will range from —53 to —58 feet, and its bottom width will vary
from 300 to 450 feet. The turning basins in the channel will range in width from 545 to 1,200 feet.
Channel side slopes in this reach will be 1 vertical on 2 horizontal (1V on 2H).

2.3 UPPER BAY REACH

This channel reach is 51,000 feet long. It begins at Sta. 540+00 and ends at Sta.
1050÷00,near the City of Corpus Christi (see Plates C-S through C-b in the Feasibility Report). The

required depth of the channel will range from —54 to —S8 feet MLT and its bottom width will be 530 feet.
Channel side slopes will be 1V on 3H.

2.4 LOWERBAYREACH

This channel reach is 52,745 feet long. It begins at Sta. 12+SS, near the junction of the
Entrance Channel, and crosses Redfish Bay, ending at Sta. S40+00, near Port Ingleside (see Plates C-b
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through C-is in the Feasibility Report). The required depth of the channel will be —54 feet MLT and its
bottom width will be 530 feet. Channel side slopes will be iV on 3H.

2.5 ENTRANCE CHANNEL

This channel reach is 34,782 feet long. It begins at offshore Sta. 310+00 (at the 56-foot
depth contour) and ends at Sta. —37+82 in the Inner Basin at Port Aransas (see Plates C-iS through C-i 8
in the Feasibility Report). The channel will have a required depth range of —54 to —56 feet MLT and
bottom widths ranging from 600 to 700 feet in the channel, and 1,280 to 1,395 feet in the turning basin.
Channel side slopes will be iV on iOH beyond Sta. 72+50 and 1V on 3H shoreward.

Barge shelves, each 200 feet wide as measured from the bottom limit of the widened
channel, flank both sides of the channel through the bay reach. The barge shelves will extend from
Sta. 540+00 (near the La Quinta Junction) to Sta. 1050+00 (near Beacon 82).

2.5.1 Barge Shelves

Barge Shelves, each 200 feet wide as measured from the bottom limit of the widened
channel, will flank both sides of the channel through the bay reach. The barge shelves will extend from
Sta. 540+00 (near the La Quinta junction) to Sta. 1050+00 (near Beacon 82).

2.5.2 La Quinta Channel Extension

The La Quinta Channel extension will be 7,248 feet in length and will begin at Sta. 309+52
in the La Quinta Channel and end at Sta. 382+00, as shown on Drawing C-19 in the Feasibility Report.
The channel extension will be dredged to a required depth of 41 feet plus one or two feet of allowable
overdepth, having a bottom width of 300 feet in the channel and bottom widths ranging from 583 to 1,447
feet in the turning basin. Channel side slopes will be iV on 2H.

3.0 GEOTECHNICAL INVESTIGATIONS

The level of geotechnical engineering performed for this report is fully sufficient to
substantiate the recommended plan. Additional investigations and analyses, briefly outlined in
Section 4.4, in accordance with ER 1110-2-il 50, Appendix C-4, will be performed during both the Pre-
construction Engineering and Design (PED) and Construction General phases of the project, and
documented in a Design Documentation Report before each feature is constructed.

3.1 REFERENCES

The following documents comprise part of this appendix and are available for
independent examination. They are referenced in the text where applicable.

“Channel Scour and Methods of Assessment of Their Stability,” by T.S. Mirtskhulava, Kolos Publishing
House, 1967. E. Razmyv Rusel I Metodica Otsenki ih Ustoichivosti.

“Corpus Christi Ship Channel Improvement, Shoreline Erosion Study, Task 2,” prepared for the PCCA
by VladimirShepsis of Pacific International Engineering, Inc., January 2001.
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“Corpus Christi Ship Channel, Mustang and Harbor Islands Shoreline Stabilization Projects, Texas,”
prepared for the Texas General Land Office by Pacific International Engineering, Inc., November
2000.

Engineering Regulation (ER) 1110-2-1150 — “Engineering and Design - Engineering and Design for Civil
Works Projects,” Appendix C-4 — “Content of Engineering Appendix to Feasibility Report,” August
31, 1999.

“River Training Techniques, Fundamentals, Design and Applications,” by Przdwjiski, Blazejewaski, and
Pilarczyk, A.A. Balkema, Rotterdam, 1980.

3.2 SUBSURFACE INVESTIGATIONS

3.2.1 Project Channels

Soil borings were taken at 317 separate locations along the entire reach of the project

channels, extending into the Gulf of Mexico to Offshore Sta. 325÷00. The locations of the borings are
shown on Plates C-i through C-18 in the Feasibility Report. Corresponding logs of the borings are shown
on Plates F-b through F-2 in the Feasibility Report. The subsurface soils were classified in accordance
with American Society for Testing Materials (ASTM) Standard D 2487-00 — “Standard Classification of
Soils for Engineering Purposes” (Unified Soil Classification System). Other relevant information, such as
moisture contents, unit dry weights, dry density, liquid limits, and plastic limits are included on the plotted
logs of borings.

3.2.2 Existing Upland Placement Areas

Supplement No. 2 to Design Memorandum No. 1 for the Corpus Christi Ship Channel,
Texas 45-Foot Project, entitled “Nueces Bay / South Shore Plan” indicates that there were a total of 30 soil
borings taken between 1968 and 1981 to investigate foundation conditions for lH-PAs 1, 2, 3, 7 and 8.
The report provides a layout and logs of borings, revealing the foundation conditions for these areas.

Since the foundation conditions have changed over the years, and will change during the implementation
of this project, no additional soil borings were taken for this report. Instead, the existing levees will be
used to contain the new work material, which will profoundly change the foundation conditions of the levee
for future levee raisings. Therefore, soil borings for these upland sites will be deferred until completion of
new work dredging, so that accurate foundation conditions may be ascertained. The same concept will
apply for PA 13. PA 10 will be used to contain 2.8 mcy over the next 50 years. Therefore nominal levee
raisings will be required periodically and no future levee design is anticipated. Fifty-eight (58) soil borings
were taken at Mustang Island (PA 6) during 1989 for the plans and specifications to construct a turning
basin and docking area at Ingleside. This information was used to design the existing levee; therefore, it
is not necessary to include this information in this report. In addition, current plans for use of this area to
contain 2.7 mcy of new work material are not expected to require additional foundation investigations for
this area.

3.2.3 Proposed Beneficial Use Placement Areas, Shore Protection, and Breakwater

Seven (7) soil borings were taken in the vicinity of BU Site I, BU Site R, BU Site 5,
BU Site CQ and BU Site Pelican. The logs of borings are shown on Plate F-28 in the Feasibility Report.
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3.2.4 Remaining Project Features

Subsurface investigations for the remaining project features, including all open-water
placement areas, the proposed breakwater near lngleside-on-the-Bay (BU Site P), the proposed habitat
protection at Pelican Island (BU Site Pelican), and the proposed erosion protection near the Mustang
Island flat (BU Site L) have not yet been undertaken. For the purpose of this report, the foundation
conditions were considered similar to the conditions at adjacent beneficial use locations. The subsurface
investigation work will be deferred until final design of the features.

3.3 DREDGED MATERIAL DESCRIPTION

3.3.i Dredged Material Quantities

3.3.1.1 New Work Quantity

The total quantity of new work material to be dredged in conjunction with the proposed
channel improvements is 40.7 mcy, as presented in Table F-i. The quantities were determined by
calculating the average end area for each improved cross-sectional template cut into the existing channel
and multiplying it by the length between cross sections.

3.3.1.2 Maintenance Material Quantity

The quantity of maintenance material to be removed over the 50-year project life is
estimated to be 208.0 mcy, as presented in Table F-2. This quantity was determined by reviewing
maintenance dredging contracts within the project area for the last 20 years and applying an incremental
increase in dredging due to the widened and deepened channel. The ERDC modeled different variations
of a widened and/or deepened channel, and made predictions as to the increase in maintenance volumes
per reach. These modeling results were used to predict shoaling rates for the 52-foot x 530-foot channel.

3.3.2 Dredged Material Classification

Dredged material to be removed from the channel deepening and widening, where
applicable, was classified by reach for the design of both existing and new beneficial use placement
areas. Soil classifications were generally in accordance with Table B-2 of ER 1110-2-1300. These
classifications are used by the dredging industry and dredge estimators to classify the material being
dredged. They are correlated to the average in-place density of soils, and are described as mud and silt,
loose sand, compacted sand, and stiff clay. For the purpose of this report, the material having in-place
densities in the range of 1,400 grams per liter (g!l) to 1,600 g/l was considered to be soft, silty sands or
soft, sandy / silty clays. Materials having in-place densities around 1,700 to 1,900 g/l were considered to
be loose sand or shell. Stiff clays were assumed for clays having in-place densities greater than 2,000 g/l.

Very dense sands were assumed for sands having in-place densities greater than 2,300 g!l. Finally,
medium dense sands were assumed for sands having in-place densities below 2,300 g!l. Soil borings
were plotted on the cross sections in each reach of channel to be dredged and the quantity of each
material type was calculated using a percentage of the total cross-sectional area. The average end-area
method of quantity calculations was used to determine the volume of each material type. The results of
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TABLE F-b

NEW WORK MATERIAL VOLUMES *

Soft, Soft
From To Silty, Soft

Station Station Sandy Clay
Stiff to

Hard Clay
Loose Sand
and Shell

Dense to
Medium-Dense

Sand
Very Dense
Silty Sand

Total
Volume

(cy)

Entrance Channel

310+00 150+00 2,246,988 0 0 300,044 48,533 2,595,565

150+00 50+00 382,738 0 24,946 317,464 539,456 1,264,604

50+00 -37+82 0 0 0 98,336 378,646 476,982

2,629,726 0 24,946 715,844 966,635 4,337,151

Lower Bay

12+55 180+00 927,023 127,672 22,247 1,190,605 434,427 2,701,974

180+00 340+00 164,571 2,956 353,422 1,150,581 550,470 2,222,000

340+00 540+00 398,159 452,223 286,814 1,495,235 1,197,630 3,830,061

1,489,753 582,851 662,483 3,836,421 2,182,527 8,754,035

Upper Bay, Including Barge Shelves

540+00 620+00 1,481,287 297,066 0 837,968 23,134 2,639,455

620+00 830+00 5,059,494 75,760 0 776,407 0 5,911,661

830+00 880+00 1,113,036 0 0 211,797 0 1,324,833

880+00 1030+00 3,496,881 0 0 421,046 0 3,917,927

1030+00 1050+00 623,261 0 0 1,388 0 624,649
11,773,959 372,826 0 2,248,606 23,134 14,418,525

Inner Harbor

1050+00 1172+00 543,938 1,112,742 0 260,284 243,115 2,160,079

1172+00 1320+00 91,576 1,313,297 12,352 205,064 346,599 1,968,888

1320+00 1460+00 54,399 1,164,115 0 283,729 47,857 1,550,100

1460+00 1561+00 166,462 806,979 0 21,482 242.262 1,237,185

856,375 4,397,133 12,352 770,559 879,833 6,916,252

La Quinta

309+51 382+00 198,658 3,402,510 135,688 2,519,921 0 6,256,777

198,658 3,402,510 135,688 2,519,921

Total, New Work

0

Dredging

6.256.777

40,682,740

* Excluding 271,000 cy from the barge lanes.
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TABLE F-2

50-YEAR MAINTENANCE MATERIAL VOLUMES

Total
From To

Station Station
Very Soft to

Soft Clay
Silt or

Sandy Silt
Fine or

Silty Sand Sand
Volume

(cy)

Entrance Channel

31 0+00 150+00 0 0 35,000,000 0 35,000,000
150+00 50+00 0 0 24,500,000 0 24,500,000

50+00 -37+82 0 0 2,500,000 0 2,500,000

0 0 62,000,000 0 62,000,000

Lower Bay

12+55 180+00 0 0 0 0 0

180+00 340+00 0 0 0 3,500,000 3,500,000

340+00 540+00 0 0 8,200.000 0 8,200,000

0 0 8,200,000 3,500,000 11,700,000

Upper Bay, Including Barge Shelves
540+00 620+00 0 9,700,000 0 0 9,700,000

620+00 830+00 0 30,000,000 0 0 30,000,000

830+00 880+00 0 7,400,000 0 0 7,400,000

880+00 1030+00 0 29,400,000 0 0 29,400,000

1030+00 1050+00 0 5,700,000 0 0 5,700,000

0 82,200,000 0 0 82,200,000

Inner Harbor
1050+00 1172+00 0 21,000,000 0 0 21,000,000

1172+00 1320+00 0 1,000,000 0 0 1,000,000

1320+00 1460+00 0 1,100,000 0 0 1,100,000

1460+00 1561+00 0 1,000,000 0 0 1,000,000

0 24,100,000 0 0 24,100,000

La Quinta

12+74 309+51 0 18,500,000 0 0 18,500,000

309+51 382+00 0 9,500,000 0 0 9,500,000

0 28,000,000 0

Total, 50..Year Mainte

0

nance Dredging

28,000,000
208,000,000
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these calculations are shown by channel reach in Table F-b. Historical shoaling data were used to classify

the materials by reach for the future (50-year) maintenance disposal. This information is provided in
Table F-2.

3.3.3 Placement Plans

Placement plans are required to ensure that there will be sufficient capacity within the
designated placement areas to contain both new work material from construction of the improved
channels, and maintenance (shoal) material from repeated dredging of the channel to maintain the project
depths over a 50-year period.

3.4 FOUNDATION DESIGN

3.4.1 Project Channels

The existing CCSC will be deepened and widened along its present alignment. Channel
widening is prescribed only for the Lower and Upper Bay reaches, and for “spot” widening in the Entrance
Channel and in the Inner Harbor Channel reach. Therefore, empirical knowledge and available
subsurface soil information were used in the channel side slope stability analyses.

3.4.1.1 Entrance Channel

The side slopes will be 1V on 1OH from Sta. 72+50 to Sta. 310+00. No slope stability
analysis was necessary for this reach. Channel side slopes will be 1V on 3H from Sta. 72+50 through the
Inner Basin at Port Aransas. The channel has been designed to ensure that the top of cut of the existing
channel is not compromised. As such, the deepening will control the bottom cut for the new turning basin
dimensions. Soil borings in the vicinity indicate the deepening will occur in a layer of very dense silty sand.
Factor-of-safety computations for cohesionless material of this type indicate typical values of about 1.7 for
a 1V on 3H side slope. Therefore, stability analyses are not necessary for this reach.

3.4.1.2 Lower Bay Reach

“After Dredging,” or as-built cross sections, dated January b974, were reviewed to
determine whether it was necessary to analyze the stability of the slopes due to the proposed deepening
and minimal widening from S00 to 530 feet. Logs of soil borings were plotted on the cross sections at the
locations they were taken, allowing visual verification of existing side slopes cut through various in situ
material. The borings revealed that foundation soils were consistently stiff clays or medium to very dense

silty sands at depths between —40 and —50 feet MLT. In addition, the cross sections revealed that the
after-dredging cut lines at the toe of the existing channel generally extended well past the required
template width. When the deepened and widened template in this reach was compared to the cross
sections of the existing channel, the side slopes of the proposed deepened channel side slopes either
matched or fell within the existing slope lines. Sections adjacent to known infrastructure and land features
were studied to ensure that the new top of cut did not affect he integrity of these land features. According
to the plan drawings, existing improvements include docks on the north bank and breakwaters on the
south bank near Sta. 20+00, a ferry landing on the south bank near Sta. 40+00, bulkheads on both sides
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of the bank near Sta. 50+00, hopper dredge docks on the south bank near Sta. 60+00, and a pier on the
north bank near Sta. 470+00. Therefore, these cross sections were singled out for closer examination.
The cross sections showed that the deepening at the south banks of Sta. 20+00, 40+00 and 50+00, and
60+00, and at the north banks of Sta. 20+00, S0+00, and 470+00 will occur in a layer of stiff to very stiff
clayey sand and medium to very dense silty sands. The sections show the existing bank cuts are lv on
3H or slightly steeper. It can be concluded, therefore, that maintaining the existing channel widths in this

reach at a required depth of —S4 feet MLT will not affect the stability of nearby land features caused by
failure of the side slopes.

3.4.1.3 Upper Bay Reach

This reach of channel will be widened equally on both sides of the channel to 530 feet
from its present 400-foot width. Soil borings taken in this reach show a bay bottom consisting of very soft

organic clays and silts. This material is not satisfactory for use as construction material and will be
disposed of in the existing open water placement areas. A 200-foot wide barge shelf, as measured from
the toe of the improved channel, will be constructed along each side of the channel. The barge shelves

will be constructed and maintained to an authorized depth of —12 feet MLT. Only a modest amount of
dredging will be necessary to achieve this depth since the existing bay bottom flanking the ship channel is

already about —ii to —12 feet MLT. Most of the material likely to be encountered in dredging the barge
shelves will be soft organic clays and silts.

3.4.b .4 Inner Harbor Reach

Recent hydrographic cross sections of the inner harbor reach were plotted with soil boring
information superimposed on the proposed deepened channel template, in order to aid in the
determination of which areas might be susceptible to slope failure due to the deepening of the channel. In
general, the excavation of the new work materials will be confined to deepening of the existing channel
template from 45 to 52 feet. Examination of the cross sections indicates that, in most cases, the existing
side slopes will not be affected by the deepening. However, before preparing plans and specifications for
the contract work, it will be necessary to obtain bank-to-bank surveys, along with supplemental soil
foundation data to ensure that, should the deepening require cutting of the existing bank side slopes, new

slope stability analyses should be undertaken. The existing foundation information available in this reach
consists of soil borings taken in past years. Accompanying soil reports have not been located in project
files and as a result, the available information is not sufficient to accurately predict how the 1 on 2 cut
slope will perform after deepening is completed. In addition, the hydrographic surveys that were taken
were incomplete, since they were not tied in with land surveys from shallow water to the bank, and
beyond. Therefore, assumptions regarding the soil strength as well as presumed bank lines and heights
were used to conduct the side slope analyses. After inspection of the cross sections for the entire reach,
several channel stations were selected for analysis of the new cut slope, including cross sections at Sta.
154S+00, b490+00, 1300+00 and blOO+00. Generally, the factors of safety ranged from about 1.6 to
b .9 for deep failures at the toe, due to deepening. Some of the soil borings did indicate a thin stratum of
soft clay material present at depths of 17 to 20 feet below the assumed ground surface at some sections.
This indicates that, depending upon the actual bank configuration, it is possible that localized slope
failures may occur in this stratum, if new bank cuts are required. Therefore, more accurate information
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will be required for the preparation of plans and specifications to ensure that bank failures will not be

encountered in areas where existing structures or roads are adjacent to the bank. Should bank failures be
predicted to occur, design measures will be taken to prevent damage to existing topography.

3.4.1.5 La Quinta Channel Extension

The La Quinta Channel extension will be constructed in very firm foundation soils similar
to those in the existing channel. An inspection of the existing channel side slopes shows that banks are
stable on side slopes at least equal to those proposed for the channel template for the extension.
Therefore, stability analyses were not considered necessary for this reach.

3.4.2 Existing Upland Placement Areas

The existing upland placement areas have been used before and their containment
levees can be raised sufficiently to place all the new work material. A typical perimeter levee section is
shown on Plate F-41 in the Feasibility Report. Since much of the materials to be dredged from the Inner
Harbor reach will be stiff clays and dense sands, the material will “stack” and the containment will be used
mostly for discharge of the supernatant from the dredging operations. To extend the life of these existing
areas to contain maintenance material for the 50-year life of the project, it is proposed to place the stiff
clay material along the inside slope of the entire existing perimeter embankment and stack the material to
elevations higher than the existing levee. This will serve to displace soft material to the inside of the
placement area, while at the same time providing a large base of material to serve as a firm foundation
and a source of borrow for future raising of the embankment over a SO-year period. This dredging
operation will require constant field inspection to ensure that the dredge pipeline is continually advanced in
order to place material along the entire length of the perimeter levee. This will probably raise the unit cost
of dredging for these reaches, but is absolutely necessary to ensure the integrity of the 50-year dredged
material management plan.

3.4.2.1 lH-PA b

New work material from Sta. 1080+00 to Sta. 1125+00 will be deposited into IH-PA 1.
Approximately 800,000 cy of material will be excavated and disposed of from this reach of channel. Soil
borings taken in the channel indicate that approximately 90 percent of the material that will be
encountered in the deepened portion of this channel reach will consist of stiff, lean clays. In addition, the
borings indicate that the material in the channel reach beginning at Sta. 1090+00 and ending at
Sta. 1125+00 consists mostly of clay will be suitable to ring the perimeter levee of the placement area, the
length of which is 17,860 LF. The amount of satisfactory clay available for placement along the inside
levee slope should approximate 720,000 cy. Assuming a loss of about 30 percent, it is expected that
about 70 percent of the clay volume, or about S04,000 cy can be placed along the perimeter levee. This
translates to about 28 cy of material per linear foot of perimeter levee that will be placed along the inside
slope of the perimeter levee. For a sense of perspective, this amount of material equates to a clay mound
about 12 to 15 feet high, with a 20-foot wide crown, along the inside of the current perimeter levee.
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3.4.2.2 IH-PA 2 (Rincon Placement Area)

New work material from Sta. ii2S+00 to Sta. 1172+00 will be deposited into IH-PA 2.
Approximately 900,000 cy of material will be excavated and disposed of from this reach of channel. Soil
borings taken in the channel indicate that approximately 75 percent of the material that will be
encountered in the deepened portion of this channel reach will consist of stiff, lean clays. In addition, the
borings indicate that the material in the channel reach beginning at Sta. 1125+00 and ending at Sta.
1150+00 consists mostly of clay that will be suitable to ring the perimeter levee of the placement area, the
length of which is 14,286 LF. The amount of clay available for placement along the inside levee slope
should approximate 675,000 cy. Assuming a loss of about 30 percent, it is expected that about 70 percent
of the clay volume, or about 472,500 cy, can be placed along the perimeter levee. This translates to about
33 cy per linear foot of perimeter levee that will be available for future embankment raising.

3.4.2.3 IH-PA 3A (South Shore)

New work material from Sta. 1172+00 to Sta. 1246+00 will be deposited into IH-PA 3A.
Approximately 1 .0 mcy of material will be excavated and disposed of from this reach of channel. Soil
borings taken in the channel indicate that approximately 65 percent of the material that will be

encountered in the deepened portion of this channel reach will consist of stiff, lean clays. In addition, the
borings indicate that the material in the channel reach beginning at Sta. 1180+00 and ending at Sta.
1220+00 consists mostly of clay that will be suitable to ring the perimeter levee of the placement area, the
length of which is 18,298 LF. The amount of clay available for placement along the inside levee slope
should approximate 650,000 cy. Assuming a loss of about 30 percent, it is expected that about 70 percent
of the material volume, or about 4SS,000 cy, can be placed along the perimeter levee. This translates to
about 25 cy per linear foot of perimeter levee that will be available for future embankment raising.

3.4.2.4 IH-PA 3B (South Shore)

New work material from Sta. 1246+00 to Sta. 1320+00 will be deposited into IH-PA 3B.
Approximately 1 .0 mcy of material will be excavated and disposed of from this reach of channel. Soil
borings taken in the channel indicate that approximately 40 percent of the material that will be
encountered in the deepened portion of this channel reach will consist of stiff, lean clays. The
predominant material that will be encountered will be dense sand. In addition, the borings indicate that the
material in the channel reach beginning at Sta. 1260+00 and ending at Sta. 1280+00 consists mostly of
clay that will be suitable to ring the perimeter levee of the placement area, the length of which is
13,322 LF. The amount of clay available for placement along the inside levee slope should approximate
400,000 cy. Assuming a loss of about 30 percent, it is expected that about 70 percent of the material
volume, or about 280,000 cy, can be placed along the perimeter levee. This translates to about 21 cy per
linear foot of perimeter levee that will be available for future embankment raising.

3.4.2.S IH PA5 4 and 5

IH PA 4 and PA 5 are privately owned, upland, confined PA5, roughly 120 and 172 acres
in size, respectively. Although privately owned and last used during the deepening of the 45-foot project,
they are potentially available for use through an agreement with the land owner or by navigational
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servitude. They are not scheduled for use during the CCSCCIP construction or maintenance but, as
noted, are available if required.

3.4.2.6 IH-PA 6 (Tule Lake)

New work material from Sta. 1320+00 to Sta. 1460+00 will be deposited into IH-PA 6.
Approximately 1 .6 mcy of material will be excavated and disposed of from this channel reach. Soil borings
taken in the channel indicate that approximately 65 percent of the material that will be encountered in the

deepened portion of this channel reach will consist of stiff, lean clays. The predominant material that will
be encountered will be dense sand. In addition, the borings indicate that the material in the channel reach
beginning at Sta. 1330+00 and ending at Sta. 1360+00 consists mostly of clay that will be suitable to ring
the perimeter levee of the placement area, the length of which is 16,825 LF. The amount of clay available
for placement along the inside levee slope should approximate 1.04 mcy. Assuming a loss of about
30 percent, it is expected that about 70 percent of the material volume, or about 728,000 cy, can be
placed along the perimeter levee. This translates to about 43 cy per linear foot of perimeter levee that will
be available for future embankment raising, which should be more than adequate. The amount of suitable

clay required for the levee raising will be ascertained when the plans and specifications for this channel
reach are prepared.

3.4.2.7 IH-PA 8 (Suntide Placement Area)

New work material from Sta. 1460+00 to Sta. 1561+00 will be deposited into IH-PA 8.
Approximately 1.2 mcy of material will be excavated and disposed of from this channel reach. Soil borings
taken in the channel indicate that approximately 75 percent of the material that will be encountered in the
deepened portion of this channel reach will consist of stiff, lean clays. The predominant material that will
be encountered will be dense sand. In addition, the borings indicate that the material in the channel reach

beginning at Sta. 1490+00 and ending at Sta. iS6O+00 consists mostly of clay that will be suitable to ring
the perimeter levee of the placement area, the length of which is 17,459 LF. The amount of clay available
for placement along the inside levee slope should approximate 900,000 cy. Assuming a loss of about

30 percent, it is expected that about 70 percent of the material volume, or about 630,000 cy, can be
placed along the perimeter levee. This translates to about 36 cy per linear foot of perimeter levee that will
be available for future embankment raising.

3.4.2.8 PA 13 (La Quinta Channel)

Approximately 2.7 mcy of clay will be excavated to construct the La Quinta Channel
Extension. This material will be stockpiled in the placement area for future use as a borrow source to
raise the placement area levees. Approximately 1.0 mcy of the clay will be placed along the inside slope
of the existing perimeter levee. Placement of the material along the perimeter levee is absolutely required
in order to displace the soft foundation material along the existing levee. Replacing the soft foundation
material will create a firmer foundation for future levee raising to contain maintenance material.
Approximately 1 .7 mcy of clay can be placed into the northwest corner of the placement area to serve as a
stockpile for future levee raising at that end.
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3.4.2.9 PA4

PA 4 is a confined site located north of the CCSC on Harbor Island. It has not been used

since the 45-foot deepening project for the placement of new work dredged material. It is owned by the
PCCA and may be available for use by the proposed project.

3.4.2.10 PAS

PA 5 is an upland unconfined site located on the south side of the CCSC west of Port
Aransas. It has not been used since before the CCSC was deepened to 4S feet and may be available for
use by the proposed project through navigation servitude.

3.4.2.11 PA9

PA 9 is a 120-acre unconfined emergent placement area located south of the CCSC and
east of the GIWW crossing. It has not been used in the past 23 years. It was last used for placement of
new work material during the 45-foot deepening project.

3.4.2.b2 PA18

PA 18 is an unconfined open-water placement area that is configured as two narrow,
parallel placement corridors oriented perpendicular to the CCSC. PA 18 is available for use, but has not
been used recently because of concerns that it could accelerate filling of the small-boat channels near the
Corpus Christi City Marina.

3.4.3 New Beneficial Use Sites

The design of the beneficial use placement areas considered the bearing capacity of the
existing foundation soils and stability of the channel side slopes for areas fronting the channel. Regarding
the channel side slope stability, the embankments and fill areas have been located a sufficient distance

from the channel to prevent any impacts from hydraulic fill and erosion protection loads. However, soil
borings taken in the vicinity of beneficial use sites contain layers of soft plastic clays that will not withstand
the loads imposed by both the hydraulic-fill embankments and the new work material to be deposited
inside the areas. It is expected that much of the soft material along the alignment of the perimeter
(containment) levees will be displaced by the hydraulic-fill levees during the dredging and placement
operations. Depending upon the stratigraphy, it is possible that some of the soft clay will be trapped
beneath the hydraulic-fill embankment, setting up the potential for some settlement of the embankment
over time. This cannot be avoided however, because of the immediate need for placing the geotubes and
armor protection necessary to preserve the sand embankment. The settlement effects should be minimal,
and can be corrected by effective and timely maintenance of the embankments. The inside fill areas will
also be subject to displacement of foundation soils to varying degrees. It is expected that mud waves will
be trapped inside the fill areas and these were incorporated into the design. This does not present a
problem however, since the fill area to the elevations specified can be increased without any negative
impacts to the one-, two-, and three-sided design configurations, other than a somewhat larger surface
area than is depicted.
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3.4.3.1 BU Site MN

This area was “positioned” to lie offshore beyond the 30-foot contour and is subject to
change based on a determination of the underwater bathymetry. The size of the placement area was
determined by comparison with a similar structure designed for the Houston-Galveston Navigation
Channels, Texas 45-Foot Project. The intent of the design is to construct underwater mounds of dredged
material about 5 to 6 feet high, placed in rows. The final size of and location for the beneficial use site will
be finalized during the preparation of plans and specifications for the work. A typical section of what is
proposed site is shown on Plate F-36 in the Feasibility Report.

3.4.3.2 BU Site I (Dagger Island)

This area was designed to contain approximately 2.7 mcy of new work channel material
within a shallow water habitat configuration open on two sides. The design envisioned an emergent
outside containment embankment, protected from ship wakes, that would offer protection to the site,
thereby encouraging environmental productivity. It also envisioned the building up of small islands within
the area. Typical sections of the proposed containment levee are shown on Plates F-36 and F-37 in the
Feasibility Report.

3.4.3.3 BU Site R

This area was designed to contain approximately 2.4 mcy of new work material. It will
partially enclose approximately 201 acres of newly created shallow-water habitat, which would have an

approximate mudline of—ito —2 feet MLT, raised from the existing depth of —6 to —10 feet MLT. It will be
bordered on the south and west sides by an embankment, protected by riprap and geotubes on the
exterior slopes to an elevation of +S feet MLT. Typical sections for the site are shown on Plate F-37 in the
Feasibility Report.

3.4.3.4 BUSiteS

This area was designed to contain approximately 1.5 mcy of new work material within a
121-acre, newly created, shallow water habitat configuration open on two sides. The shallow water would

have an approximate mudline of—ito —2 feet MLT, raised from the existing depth of —6 to —10 feet MLT.
It will be located south of the ship channel, south of PA 10, and west of the GIWW. It will be bordered on
the east side by an embankment, protected by riprap and geotubes to an elevation of +S feet MLT.
Typical sections for the site are shown on Plate F-37 in the Feasibility Report.

3.4.3.5 BU Site CQ — (Upper Bay at La Quinta Channel Junction)

This area was designed to contain approximately 2.9 mcy of new work material within a
shallow water habitat configuration open on one side. It is located in open water, adjacent to the south
side of the La Quinta Channel extension and west of PA 13 at the terminus of the existing La Quinta
Channel. After construction, the site will contain approximately 200 acres of shallow water high and low
marsh aquatic and estuarine habitat and will be bordered on the south and west by embankments
protected by geotubes and riprap to elevation +6 feet MLT to protect the shoreline and enhance vegetation
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colonization. A single row of Spartina would be planted along the inside (north side) of the wave-
protection levee creating 6 acres of marsh. Small islands will be “mounded” within the area. Typical

sections for the site are shown on Plate F-38 in the Feasibility Report.

3.4.3.6 BU Site GH — (La Quinta Extension)

This area was designed to contain approximately 2.3 mcy of new work material within a
250-acre, shallow-water and emergent island habitat configuration, open on two sides. The new work
material would be allowed to flow freely in the deeper eastern half of the site to fill to depths shallow
enough to support seagrass. There may be some deeper holes that would not support seagrass, but
these areas would provide a mosaic of habitats for marine life. The perimeter of the emergent mounds
would be fringed with Spartina to hasten vegetation growth and erosion protection. An armored levee for
wave protection and to help contain dredged material would be created around the site on the west, south,
and east boundaries with geotubes or rock breakwaters to elevation +6 feet MLT. Typical sections for the
site are shown on Plate F-40 in the Feasibility Report.

3.4.3.7 BU Site Pelican (Pelican Island, PA5 7 and 8)

This area will be protected on the northeast corner by riprap, connected to a hydraulic-fill
embankment, designed to prevent the migration of material from Pelican Island to Mustang Island, and
guard against the possible formation of a land bridge between the two islands. Typical sections for the
site are shown on Plates F-37 and F-4i in the Feasibility Report.

3.4.3.8 BU Site L — (Mustang Island Shore Protection)

The shoreline along this reach of channel has been experiencing continual bank erosion,
mostly from ship wakes, and this unabated erosion threats the sensitive ecology along the shoreline.
Consequently, erosion protection is warranted along this reach of channel, which is shown on Plate F-35.
A typical section of the stone erosion protection proposed is shown on Plate F-4i in the Feasibility Report.

3.4.3.9 BU Site P

This breakwater at Ingleside was designed for the express purpose of lessening the
impact of shoreline erosion and wave action on the underwater sea grasses located between the ship
channel and the landmass. No soil borings were taken at this location. The nearest borings however
indicate that soft, underlying clay may be present. If this is true, then the soft foundation conditions will
have to be addressed in the final design of the breakwater. One possible way of remedying the problem
of a soft foundation would be to displace the soft clay with a hydraulic-fill sand embankment. This could
be accomplished by arranging the dredging contracts in such an order that the hydraulic-fill embankment
is constructed first so that settlement, consolidation, and stabilization of the foundation could take place
along the alignment of the breakwater prior to its construction. Another solution may be to use geotextile
material to bridge over the soft clay, and thereby provide support to the breakwater by employing the
geotextile’s tensile strength. Typical sections for the site are shown on Plate F-39 in the Feasibility
Report.
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4.0 DREDGED MATERIAL MANAGEMENT

4.1 DISPOSAL OF NEW WORK AND MAINTENANCE MATERIAL

4.1.1 Existing Placement Areas

The project will utilize eight (8) existing upland confined placement areas and one partially
confined upland placement area that have been used in conjunction with construction and maintenance of
the present authorized 45-foot channel. It will also utilize an existing offshore placement site and eight (8)
bay placement areas to confine both new work and maintenance material as described below. Other PAs,
as noted in Section 3.5.2, are not scheduled for use by the CCSCCIP but are still viable and available, if
needed.

4.1.1.1 Inner Harbor — IH-PA 8 (Suntide Placement Area)

IH-PA 8 is a 306-acre upland confined placement area located just west of the end of the
project channel, as shown on Plate F-42 in the Feasibility Report. IH-PA 8 will be used to contain
approximately 1.2 mcy of new work dredged material and 1.0 mcy of future maintenance dredged
material. This placement area has been used in the past for material disposal, but is not specifically
provided or used under the present authorized 45-foot project. Consequently, IH-PA 8 will have to be

acquired for the improved channel to satisfy storage capacity needs.

4.1.1.2 Inner Harbor — IH-PA 6 (Tule Lake Placement Area)

lH-PA 6 is a 360-acre upland confined placement area which is south of the ship channel,
as shown on Plate F-42 in the Feasibility Report. IH-PA 6 will be used to contain approximately 1.6 mcy of

new work material and 1.1 mcy of future maintenance dredged material. Although this placement area is
an existing placement area that has been used for material disposal in the past, it is not specifically
provided or used under the present authorized 45-foot project. Consequently, IH-PA 6 will have to be
acquired for the improved channel to satisfy storage capacity needs.

4.1.1.3 IH-PA 3 (South Shore Placement Area)

IH-PA 3 is an upland confined placement area on the south shore of Nueces Bay, just
west of IH-PA 1 and north of the ship channel. It is divided into 3 cells — “A”, “B”, and “C”. Cell “A” is 200
acres in size and Cell “B” is 183 acres (see Plate F-43 in the Feasibility Report). Although no direct use is
planned for Cell “C” (shown on Plate C-2 in the Feasibility Report) under this project, the PCCA requested
that it be included, in the event future project needs make its use necessary. Furthermore, the PCCA
requested that the use of IH-PA 3 be clarified to the extent that, based on projected future alternate land
use, Inner Harbor placement area capacities have been determined with limitations placed on Cells “A”,
“B”, and “C”. This resulted in material being allocated to these sites in different proportions than would
otherwise have been allocated without the requested limitations. It is, therefore, the contention of the
PCCA, which is supported by the District, that if the limitations imposed should be relaxed during project
construction or maintenance, the existing cells within lH-PA 3 could be more fully utilized for material
storage. For the purpose of this report, however, the placement plan that has been developed is sufficient
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to satisfy all the disposal requirements for the associated reach of channel at this time. To this end, Cell

“A” of IH-PA 3 will be used to contain approximately 1.0 mcy of new work material only. It is not planned
for use to contain any future maintenance material. Cell “B” will be used to contain approximately i.0 mcy
of new work material and 1 .0 mcy of future maintenance material.

4.1.1.4 IH-PA 2 (Rincon Placement Area)

IH-PA 2 is a 230-acre upland confined placement site north of and contiguous with IH-PA
1 as shown on Plate F-44 in the Feasibility Report. It will be used to contain approximately 900,000 cy of
new work material and 5.2 mcy of future maintenance material.

4.i.1.S lH-PA b (Inner Harbor)

IH-PA i is a 350-acre upland confined placement site located just north of the Inner
Harbor as shown on Plate F-44 in the Feasibility Report. IH-PA I is subdivided into two cells (West Cell
and East Cell) and will be used to contain approximately 800,000 cy of material obtained from new work
dredging and 10.6 mcy from maintenance dredging over a 50-year period.

4.i.1.6 Upper Bay Open-Water Placement Areas 14-A, 14-B, iS-A, 15-B, i6-A, 16-B, 17-A and
17-B)

These openwater placement areas are considered to have unlimited capacity for
placement of dredged material. They are located on either side of the ship channel across Corpus Christi
Bay as shown on Plates C-6 through C-9 in the Feasibility Report. The areas will be used for the disposal
of approximately 11.8 mcy of new work material and 87.4 mcy of future maintenance material.

4.1.1.7 PAlO (La Quinta Junction)

PA 10 is a i96-acre site upland confined placement area on the south side of the ship
channel across from Port Ingleside as shown on Plate F-3b in the Feasibility Report. PA 10 will not be
used to contain any new work dredged material. It will only be used to contain maintenance material,
which is projected to amount to 2.8 mcy over the life of the project.

4.1.1.8 PA 6 (Mustang Island)

PA 6 is a 304-acre upland confined placement area on the northern point of Mustang
Island, south of and adjacent to the CCSC between Port Aransas and the La Quinta junction as shown on

Plate C-13 in the Feasibility Report. It has been used only once in the past as a placement area, and has
since fallen into disrepair. Before this area can be used, major rehabilitation of the perimeter levees will
be required and a new drop structure installed. PA 6 will be used to contain approximately 2.7 mcy of new
work material. This placement area is not anticipated to be used for future maintenance dredging of the
channel.
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4.1.1.9 PA 2 (San Jose Island)

PA 2 is an existing partially confined upland placement area that is approximately

35 acres in size. It is situated on San Jose Island, which is about 1,000 feet north of the North Jetty (see
Plate C-is in the Feasibility Report). While this report assumes minimal quantitative use of this placement
area, it is included nevertheless as a viable project placement area, because it may be used on an “as
needed” basis to contain small quantities of shoal material collecting within the limits of the Port Aransas
Inner Turning Basin between routine maintenance dredging of the Entrance Channel by hopper dredge.
The small volume of material will be removed by pipeline dredge and placed in PA 2, with the effluent
being allowed to drain off. Because of the nature of the placement area’s scattered use, and the
comparative small volumes of material that will be placed in it, this placement area was not factored into
the storage capacity analysis for the SO-year maintenance of the project.

4.1 .1.10 PA 1 (EPA-designated Offshore Maintenance Material Placement Area)

PA 1 is a 510-acre rectangular open-water placement area located approximately 2 miles

offshore and b ,000 feet south of the channel centerline as shown on Plate F-29 in the Feasibility Report.
The placement area will be used to dispose of approximately 62.0 mcy of maintenance material dredged
from the Entrance Channel over a SO-year period.

4.1.1.11 PA 13 (La Quinta Channel)

PA 13 is a 750-acre upland confined placement area at the northeast corner of Corpus
Christi Bay flanking the west side of La Quinta Channel as shown on Plate F-45 in the Feasibility Report.
PA b3 will be used to contain approximately 3.7 mcy of new work material obtained from excavating the
proposed channel extension, and 2S.2 mcy of future maintenance material.

4.1.2 Proposed New (Beneficial Use) Placement Areas

The project will utilize the beneficial use of dredged materials to create two offshore sites,
one upland site, and 5 open water sites. These beneficial use sites will be used mainly to create protected

shallow water and emergent island habitats. Other uses include underwater topographic relief for
potential offshore fishery enhancement or as a source of offshore sand for “feeding” the existing sand

beach shoreline, for protection of existing habitats, and providing material for the future creation of a buffer
zone that will be eventually landscaped as a tree-lined greenbelt between public and industrial properties.

4.1 .2.i Upper Bay — BU Site CQ

BU Site CQ is a proposed rectangular open-water site encompassing approximately
250 acres of shallow water and emergent island habitat. It is located north of the CCSC and west of the
La Quinta Channel as shown on Plate F-32 in the Feasibility Report. The placement area will be bordered
on three sides by a hydraulic-fill embankment protected by dredge material-filled geotubes and riprap. An
emergent “fringe levee” will be constructed along the interior of the embankment for the planting of marine
vegetation. The project provides for the deposition of approximately 2.9 mcy of new work material only to
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create viable seagrass beds and marsh habitat with small emergent mounds distributed within the area.
No future maintenance material will be placed into this area.

4.1.2.2 BUSiteS

BU Site S is a proposed triangular-shaped open-water site encompassing approximately
121 acres of shallow water marine habitat. The placement area will be bordered on its east side by a
hydraulic-fill embankment protected by riprap and dredge material filled geotubes. BU Site S is on the
south side of the ship channel west of the GIWW as shown on Plate F-31 in the Feasibility Report. The
project provides for the deposition of approximately 1.5 mcy of new work material only to create a shallow
water environment. No future maintenance material is planned to be placed into this area.

4.1.2.3 BUSiteR

BU Site R is a proposed triangular-shaped open-water site encompassing approximately
201 acres of shallow water marine habitat. The placement area will be bordered on the south and west
sides by a hydraulic-fill embankment protected by riprap and geotubes on the exterior slopes. BU Site R
is located on the south side of the ship channel east of the GIWW as shown on Plate F-31 in the
Feasibility Report. The project provides for the deposition of approximately 2.4 mcy of new work material
only to create a shallow water environment. No future maintenance material is planned to be placed into
this area.

4.1.2.4 BUSitel

BU Site I is a proposed triangular-shaped open-water site, encompassing approximately
163 acres of shallow water marine habitat. The placement area will be bordered on the south and east
sides by a hydraulic-fill embankment protected on the exterior slopes by riprap and dredge material-filled

geotubes. BU Site I is situated on the north side of the ship channel east of the Gulf Intracoastal
Waterway (GIWW) as shown on Plate F-30 in the Feasibility Report. The project provides for the
deposition of approximately 2.1 mcy of new work material only to create a shallow water habitat, with
islands in the interior and a high mound in the protected corner. No future maintenance material is
planned to be placed into this area.

4.1 .2.S BU Site Pelican

BU Site Pelican, shown on Plate F-34 in the Feasibility Report, is an existing site adjacent
to and south of the channel between BU Site R and PA 6. This area will not be used for the placement of
new work material, but will continue to be used for placement of maintenance material that is part of the
ongoing rookery island enhancement. The existing open water channel between Pelican and Mustang
Islands will be maintained to prevent land bridge access by predators to Pelican Island from Mustang
Island. The project will provide for 1,500 linear feet of shore protection on the northeast corner of the
island. It will also provide for approximately 2,200 LF of dredge-filled geotube extending south on the east
end of the island. Although no new work material will be disposed in the placement area per se,
approximately 300,000 cy of suitable quality new work material will be used to fill the geotubes.
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4.1.2.6 BU Site MN

BU Site MN is a proposed 440-acre offshore site located 10,000 feet south of the
centerline of the project channel centerline, just outside the 30-foot contour as shown on Plate F-29 in the
Feasibility Report. Approximately 1 .7 mcy of new work material will be placed into this area, providing
topographic relief to the offshore gulf bottom, and thereby enhancing the marine ecosystem in the area.
The project does not allow for the deposition of any future maintenance dredged material into this area.

4.1.2.7 BUSiteZZ

BU Site ZZ (EPA-designated Navy Homeport ODMDS) is a proposed 1,150-acre offshore
deep-water site, located south of the project channel centerline as shown on Plate F-29 in the Feasibility
Report. Approximately 2.6 mcy of new work material will be placed into this area to provide topographic
relief to the ocean bottom, thereby enhancing the marine ecosystem in the area. The project does not
allow for the deposition of any future maintenance materials into this area.

4.1.2.8 BUSiteE

BU Site E, or Buffer Zone, is a proposed 100-acre upland site located on Port of Corpus

Christi Authority property just north of the new turning basin proposed for the La Quinta Channel
Extension, as shown on Plate F-33 in the Feasibility Report. Approximately 1.0 mcy of new work material
(primarily clay) will be placed in this area to serve as a future source of borrow for landscaping an
environmentally aesthetic greenbelt that will separate public-use lands from industrial sites.

4.1.2.9 BUSiteGH

BU Site GH is a proposed rectangular open water site encompassing approximately
200 acres of shallow water marine habitat. The placement area will be bordered on the south and west by
hydraulic-fill embankments protected by dredge material-filled geotubes and riprap. An emergent fringe
levee will be constructed along the interior of the embankment for the planting of marine vegetation. BU
Site GH is located at the end of the existing La Quinta Channel just west of PA 13 as shown on Plate F-33
in the Feasibility Report. The project provides for the deposition of 2.5 mcy of new work material only to
create a shallow water habitat. No maintenance material will be placed into this area. Fifteen (15) acres
of seagrass will be planted on the eastern portion of the area to mitigate for five (S) acres of seagrass
affected by the creation of the La Quinta extension.

4.1.3 Additional Beneficial Use Project Features

Other project features beneficial to the existing coastal environment will be constructed.
Although these features will not employ the beneficial use of dredged material, as the beneficial use sites
discussed above do, they nevertheless will benefit the environment by providing needed erosion protection
along select areas of shoreline. Shore protection is proposed along the north shoreline of Mustang Island,
which is on the south side of the ship channel near Port Aransas, and a rock breakwater is proposed off
Port Ingleside at the La Quinta Channel junction.
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4.1.3.1 BUSiteL

BU Site L was selected as a plan feature to protect the existing sensitive coastal “sand
flats” habitat that is eroding due to ship wakes along the channel. The area is located on the south bank
of the channel between Piper Channel and the public fishing pier just west of Port Aransas, as shown on
Plate F-35 in the Feasibility Report. Stone protection will be added to the existing bank to preserve the
shoreline and offer protection to the east flats area.

4.1.3.2 BUSiteP

BU Site P was selected as a plan feature to serve as a breakwater along the east bank of
the La Quinta Channel and Port Ingleside, as shown on Plate F-32 in the Feasibility Report. BU Site P will

function as a breakwater to minimize bank erosion and offer protection to the shallow water seagrass
habitat, currently in place.

4.1.4 New Work Material

The quantities of new work material to be disposed of, by reach, are shown in Table F-i
above. The placement plan was developed using the beneficial use plan developed cooperatively by the
Corps of Engineers, the PCCA, and participating resource and regulatory agencies. In addition to the
seven (7) new beneficial use sites, sixteen (16) existing sites are proposed for use, which include nine (9)
open water areas and seven (7) upland confined areas. The beneficial use sites were sized using
bathymetry information furnished by Pacific International Engineering (PIE), the project’s shoreline erosion
study engineering consultant, that was generated from surveys taken by the Corps of Engineers, in

conjunction with the alignments for the hydraulically-placed levees obtained from the beneficial use plan.
PIE designed and calculated the quantities of the beneficial use site’s containment and erosion protection.
The Corps of Engineers determined the quantities by channel reach to be deposited into each beneficial
use site to ensure the beneficial use plan for environmental enhancement could be realized. Use of the
existing open water sites is unrestricted because their capacity to contain maintenance material is
considered to be unlimited. The design considerations for the existing upland confined placement areas
are discussed below. The placement plan that was developed for new work dredging is presented in
Table F-3 below.

4.1.5 50-Year Maintenance Material

The quantities of maintenance material to be disposed of, by reach, are shown in
Table F-2 above. The placement areas to be used for this work consist of the designated offshore site,
Pelican Island beneficial use site, the eight (8) bay (open water) sites, one open water beneficial use site,
and seven (7) existing upland confined sites. Again, the open water sites are considered to have
unlimited capacity to contain the maintenance material, and are therefore not a concern. However, in an
effort to improve management practices at these open-water sites and possibly reduce dredging
frequency, in accordance with the non-Federal sponsors request, the dredge pipes will be placed at the

back limits of the designated placement sites to release dredged material as far from the channel as
possible. Material for nourishing Pelican Island will be placed in a semi-confined upland portion of the
island and allowed to flow to the beach/open water. The upland confined placement areas will be
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TABLE F-3

Entrance Channel

310+00
150+00

Lower Bay

PLACEMENT PLAN FOR NEW WORK MATERIAL

150+00
-37+82

2.6
1.7

BUSiteZZ
BU Site MN

1,150
440

12÷55
180+00
330÷00
350+00
475+00

549+00

649+00
670+00
725+00
780+00
840+00
900+00
960÷00
1020+00

180+00
330÷00
350+00
475+00
549+00

649+00
670+00
725+00
780+00
840+00
900+00
960÷00
1020+00
1080+00

2.7
2.1
0.3
2.4
1.5

2.9
0.9
1.6
1.6
1.7
1.5
1.6
1.6
1.4

PA 6
BU Site I

BU (Pelican)
BU Site R
BU Site S

BU Site CQ
PA 14-A
PA 14-B
PA 15-A
PA 15-B
PA 16-A
PA 16-B
PA 17-A
PA 17-B

304
163
NA

201
121

250
NA
NA
NA
NA
NA
NA
NA
NA

Dredging
Quantity

Designated Placement Area
Size

Station Station (mcy) Number (acres)

Upper Bay

Inner Harbor
1080+00 1125+00 0.8 IH-PA1 350
1125+00 1172+00 0.8 lH-PA2 230
1172+00 1246+00 1.0 lH-PA3A 200
1246+00 1320÷00 1.0 IH-PA3B 183
1320+00 1460+00 1.6 IH-PA6/Tule Lake 360
1460+00 1561+00 1.2 lH-PA8/Suntide 306

309+51 362+00 2.7 PA13 750

362+00 370+00 1.0 PA 14(E) 100

370+00 382+00 2.5 BU Site GH 200

La Quinta

TOTAL 40.7
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designed to contain the maintenance material removed from the channel over a SO-year period. This can
be accomplished only if the design incorporates the infusion of new work material in a manner that will
allow for future raising of the perimeter levee embankments to the elevations necessary to contain the
anticipated volume of dredged material. The placement plan developed for disposal of the project life
maintenance material is presented in Table F-4 below. The table includes the dredging frequency for
each channel reach.

4.2 DESIGN CONSIDERATIONS

4.2.1 Existing Upland Placement Areas

The existing upland placement areas designated for use under this project will require
embankment designs necessary to contain both new work material from project deepening and widening,
as well as maintenance material over a SO-year period. The existing upland confined PAs generally have
very limited capacities, mainly due to poor foundation conditions that restrict the height to which the levees
can be built. This is because, as the embankment crown is continually raised to the inside of the existing
confined placement area perimeter alignment, the foundation soils upon which the raised portion of the
embankment is constructed, gradually become the confined maintenance materials from past
maintenance dredging operations. Maintenance materials include all materials that collect in the channel
bottom over time, and are generally very soft, highly plastic clays and clayey silts, very unsuitable as
foundation material. A section typical of the existing upland placement areas is shown on Plate F-41 in
the Feasibility Report. Existing levees must be raised regularly to elevations sufficient to contain the
maintenance material. However, the levees can only be raised as high as the available satisfactory
material allows.

For placement area locations, the only place to obtain satisfactory material for
embankment raising, short of costly hauling in the material, is to use side-cast material from inside the
placement area. Normally, the soft, silty / clayey dredged material cannot be used for this purpose
because it is too wet to be used for fill. However, the material does dry out over time and forms a crust
that can be excavated and used in the raising the levee embankments. Unfortunately, the material that
can be recovered by side casting is limited, and therefore the height to which the levee can be raised is
limited. Without the introduction of stiff clay material into the area, the remaining volumetric storage
capacities of the areas will not be sufficient to accommodate 50 years of maintenance material deposition.
Therefore, the project proposes to use new work material excavated in conjunction with the channel
deepening and widening to “ring” the inside of existing levees. This will require positioning the dredge
discharge pipe along the inside slope of the existing levee and continuously moving it such that the
satisfactory material will stack and displace the soft material. By doing this, a good foundation can be
established, upon which the levees can be raised to the heights necessary to contain the future
maintenance material.

4.2.2 Proposed Beneficial Use Placement Areas

Eight (8) of the nine (9) beneficial use sites will be used to contain new work material
removed from the channel (BU Site Pelican will only be used to store maintenance material). These “new
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TABLE F-4

PLACEMENT PLAN FOR SO-YEAR MAINTENANCE MATERIAL

From
Station

To
Station

Dredging
Frequency

(mcy)

Dredging
Quantity

(mcy)

Designated
Placement

Area

Entrance Channel

310+00 -37+82 3 62.0 PA 1

Lower Bay

12÷55 540+00 6 11.7 BU Pelican

Upper Bay

540+00 629+00 6 11.0 PA 14-A

629+00 706+00 6 10.9 PA 14-B
706+00 783+00 6 10.9 PA 15-A
783+00 854+00 6 10.9 PA 15-B
854+00 916+00 3 11.0 PA 16-A
916+00 972+00 3 10.9 PA 16-B
972+00 1028+00 3 10.9 PA 17-A
1028+00 1080+00 3 10.9 PA 17-B

Inner Harbor
1080÷00 1142+00 3 10.6 IH-PA1
1142÷00 1172+00 3 5.2 lH-PA2
1172+00 1320+00 3 1.0 lH-PA3B
1320+00 1460+00 3 1.1 IH-PA6or Mustang IsI.
1460+00 1561+00 3 1.0 IH-PA6orTuleLake

La Quinta
12+74 57+00 4 2.8 PAlO
57+00 382+00 4 25.2 PA13

TOTAL 208.0
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work” sites must first be partially enclosed with hydraulically-placed levees along alignments having water
depths of up to 12 feet. Satisfactory material, as determined from the information summarized in
Table F-i above, will be used to construct these emergent levees. The constructed levees will in turn

provide a firm foundation for the dredge material-filled geotubes and other erosion protection of sufficient
height to provide a sheltered environment conducive to establishing a shallow water habitat. Once the

containment levees are in place, the remaining new work material to be dredged from a particular reach of
channel can be placed to the lines and grades necessary to create shallow water environments, high
mounds, and scattered small islands for estuarine habitat. The remaining beneficial use site, BU Site
Pelican, will only require a similar hydraulically-placed containment levee.

4.2.3 Remaining Beneficial Use Sites

The two remaining beneficial use sites, BU L and BU P, are strictly erosion protection
features that will be used to protect environmentally important habitat. BU Site L will serve to protect the

shoreline from further erosion and encroachment to the existing barrier islands flats. BU P will serve as a
breakwater to protect existing seagrass habitat between the ship channel and existing shoreline.

4.2.4 Entrance Channel Inlet at Jetties

Plate C-iS in the Feasibility Report shows the possible remnants of an old submerged
rock groin immediately adjacent to the Entrance Channel’s north bank from approximate Sta. 0+00 to Sta.
—28+00. Recent hydrographic surveys, some probings, and interviews with Southern Area Office
personnel (who administer maintenance dredging contracts) have failed to verify either the location or
even the existence of such a rock groin. Therefore, additional probings will be required before plans and
specifications for the new work dredging contract are prepared to ascertain whether submerged rock
associated with the existence of this feature is actually present, as that may impact dredging operations in
the area. If such probing work does indicate the possibility of submerged rock, then the plans and
specifications will be composed to ensure that the rock that could be expected to be encountered in the

deepening (and incidental widening of the side slopes) will be required to be removed before any new
work dredging in this reach. For this reason, this report assumes the removal of about 1,000 LF of this
rock groin, or approximately 16,000 tons, as part of the new work dredging for this reach of channel.

4.3 CONSTRUCTION TECHNIQUES

4.3.i Project Channels

Pipeline and hopper dredges of sufficient size and power will be needed to pump the new
work material to the areas shown on the plates in the Feasibility Report. The dredges used to place the

material in the offshore sites will have to have the capability of precisely depositing the material in a
prescribed manner within defined discharge corridors. The dredging industry has sufficient plant and
equipment available in this area and nationwide that are capable of accomplishing the work.
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4.3.2 Existing Upland Placement Area Sites

Pipeline dredges of sufficient size and power will be needed to excavate and pump new
work material to, and completely along the existing perimeter levees. This will require constant monitoring
and moving of the pipeline discharge to ensure that the new work clay balls discharged are properly
stacked and placed along the existing levee side slopes. The stacking of material within discharge
corridors other than along the inside slopes of existing levees may be allowed, depending upon the type of
material that is expected to be excavated from the channel reach and upon the future borrow needs of the
placement area for levee raising. This determination will not be made until plans and specifications are
prepared for each specific channel reach.

4.3.3 New Beneficial Use Sites

Where hydraulic-fill embankments are required, the new work dredging contracts will be
structured to direct the dredging contractor to use the dredge pipeline to initially pump the dredged
material along the embankment alignment. The discharge pipes will have to be continually moved both
laterally and along the alignment, in order to achieve the design embankment template. The material may
be mounded to a height sufficient to allow for the mechanical movement and shaping of material to the
lines and grades specified. Once the hydraulic-fill embankments are completed to a satisfactory length, a

second, smaller dredge may begin to install the dredge-material-filled geotubes on the embankment
crown. Other land-based equipment may complete the placement of required excavation and placement
of geotextile fabric and stone protection. Where stone protection is required only to be placed underwater,
barges with backhoes may be used in excavating to the lines and grades required and placing the blanket
stone. Larger backhoes or cranes on barges may be required to place the larger stones of the
breakwater. Smaller barges and backhoes, possibly in combination with land-based equipment, may be
used to excavate to grade, and place geotextile fabric and stone protection for the shore protection

required by the project.

4.4 SELECTION OF DESIGN PARAMETERS

4.4.1 Project Channels

Design parameters for the slope stability analyses performed were derived from individual

or groups of soil borings in the proximity of the channel reach analyzed. Computer software used to

analyzed cut slopes included the UTEXAS4 program distributed by the ERDC.

4.4.2 Placement Areas

Design parameters to evaluate the stability of the upland confined placement area levee

embankments will be determined after new work material has been placed to the inside of the existing, in-

place embankments. Because of the nature of the foundation material on which the new work material
will be placed, there will be both initial- and near-term settlement involved. After a period of stabilization,
soil borings will have to be taken to finalize the design for future crown raisings of the perimeter levees
along all sites. Design parameters for beneficial use placement areas were used to the extent necessary
to satisfy the designer that the proposed hydraulic-fill embankments were practical and feasible. Selected
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soil borings in the vicinity of each area were used to evaluate the general bearing capacities of foundation
soil, but only to the extent necessary to verify that placement of the dredged material could be
accomplished in the manner prescribed. Because of the nature of the finished product (shallow water
habitat, open on one side), the design of the embankments, protected with stone protection and geotubes,
will be of primary importance, with the inside fill areas receiving the remainder of the new work material for
a given reach of channel. Practically speaking, this means that the inside “footprint” or acreage of the
shallow water habitat cannot be predicted with absolute accuracy at this time. Therefore, the technical
specifications for placing the material will be of utmost importance to the design of the embankments, and
will dictate the design parameters for the final design when the plans and specifications are prepared.

4.4.3 Shoreline Erosion and Breakwater Protection

Pacific International Engineering (PIE), a consulting firm initially contracted by the PCCA
to conduct an erosion study of the shoreline along the CCSC and La Quinta Channel, designed the
beneficial use shoreline protection and breakwater features depicted. The design criteria included crest
elevation, depth of scour, and rock size. Two basic assumptions were used in developing the design
criteria. The first was that the breakwater structures would be designed to protect the placed dredged
material from direct vessel-generated wakes and surges, and from wind-generated waves. The second
was that they would not be designed so conservatively that they would withstand impacts from severe
hydrological events, such as tropical storms and hurricanes. The crest elevation design criterion was
premised on analysis of the water surface elevation fluctuations in the project area (refer to PIE reports
entitled “Corpus Christi Ship Channel Improvement, Shoreline Erosion Study, Task 2, PCCA,” dated

January 2001, and “Corpus Christi Ship Channel, Mustang and Harbor Islands Shoreline Stabilization
Projects, Texas General Land Office,” dated November 2000). A 10-year return period of extreme surge
estimated at approximately S.O feet mean lower low water (MLLW) was selected as a design criterion.
This period, which is conservative because it assumes a relatively high frequency of occurrence of this
event (usually the frequency of extreme surge events are 25, 50, or 100 years) was selected assuming
that no significant damage to the placement area site would occur during overtopping of the crest. The
potential depth of scour was estimated using two different engineering methods and then comparing the
results calculated between the two. The methods used in the depth of scour analysis were:

a. Method 1 - CRESSWIN Model (Delft Hydraulics Lab). This method is based on a
formula that calculates the scouring in front of a vertical wall in a fine, sandy bottom
under wave impact. Input parameters and values for this method of calculation were:
a wave height of 1.4 feet, a wave period of 3.0 seconds, and a water depth of 4.2 feet.

b. Method 2 - Combined formulae from studies by De Graauw and Pilarczyk (1980) and
Mirtskhulava (1967). This method, from combined formulae, uses horizontal steady
flow as a function of water depth, flow velocity, bed material, and the duration of the
scour to derive the potential depth of scour.

It should be noted that soil conditions along the proposed shoreline protection are not
uniform. For a conceptual level of study, non-cohesive soil conditions were assumed for all sites. The

critical velocity assumed for the non-cohesive soil was 1.5 ft per second. A depth of scour equal to
3.0 feet was estimated to be a design criterion. The size of rock used for the breakwater and toe
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protection structures is derived from the analysis of two hydrodynamic effects — drawdown (pressure
fields) and wind waves. Pressure-field effects analysis (PIE, January 2001) has identified the maximum
rock size that will be stable on slopes of lv on 2H as 2,200 lbs. This size rock is stable for design
conditions that would be created by a single deep-draft vessel, 920 feet long by 174 feet wide, drafting
47 feet of water, and moving at a speed of 10 knots. For areas affected by wind waves, the maximum
rock size requirement was estimated to be 1,000 lbs. This size rock is stable for a design wave height up
to 2.5 to 3.0 feet for a 3- to 4-second period (PIE, January 2001).

4.S CONSTRUCTION CONTRACTS

Seven construction contracts are planned. The first contract will be for the excavation of
the La Quinta Channel Extension, constructing the barge lanes across Upper Upper Bay, and constructing

the breakwater at Ingleside (BU Site P). The subsequent contract reaches in order will be:

• Entrance Channel (Sta. —30+00 to Sta. 310+00)

• Inner Basin/Port Aransas (Sta. 12+SS to Sta. 180+00)

• Lower Bay (Sta. 180+00 to Sta. 670+00)

• Upper Bay (Sta. 670+00 to Sta. 1080÷00)

• Inner Harbor/Main Turning Basin and Industrial Canal (Sta. 1080+00 to 1320+00)

• Inner Harbor/Tule Lake and Viola Channels (Sta. 1320+00 to 1561 +00)

As stated earlier, this appendix makes liberal assumptions regarding the design of the

geotechnical features. Considering this, additional detailed engineering investigations and design
analyses will have to be done when preparing the plans and specifications for each construction contract.
The purposes of these investigations and analyses will be to affirm the assumptions made in this appendix
and to document the design analysis for each engineering feature associated with the project in
accordance with Corps of Engineers quality assurance policy. The following are brief descriptions of the
additional work that will likely be necessary foreach contract:

4.5.1 Contract No. 1: Dredging La Quinta Channel Extension (Sta. 309+Si to Sta. 382+00)

,

Ingleside Breakwater (BU Site P), and Barge Lanes (Sta. 540+00 to iOSO+00)

This work involves dredging to construct the La Quinta Channel Extension and the
construction of three beneficial use sites (BU Site GH, BU Site P and BU Site E), as well as the “strategic
placement” of new work material along the interior of PA 13, along the La Quinta Channel. The work also
involves dredging of the proposed barge shelves across Upper Corpus Christ Bay, and the construction of
a rock breakwater just off the shore of Ingleside-on-the-Bay adjacent to the existing La Quinta Channel.
Material dredged from the barge shelves is to be placed into Open Water Placement Areas 14-A, 14-B,
is-A and 15B. At the time the plans and specifications for this contract are prepared, land surveys will
have to be acquired for the two upland sites to be used for disposal and for BU Site E and PA 13.
Additional hydrographic surveys will also have to be acquired for BU Site GH and along the alignment of
the channel extension. Geotechnical investigations will include soil borings (on land) at the proposed

beneficial use sites — BU Site E and PA 13. Additional hydrographic soil borings (in water) will have to be
obtained for BU Site GH (shallow water habitat) and BU Site P (breakwater), and possibly some grab
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samples within the prescribed barge shelves will have to be taken. Geotechnical design will be required

for the embankments and outlet works at BU Site E and PA 13, for the (submerged) embankments at BU

Site GH, and the breakwater at BU Site P. At a minimum, the design work will include design of geotubes,
jetties and erosion (stone) protection, and settlement investigations, depending upon the foundation
conditions along the alignment for the embankment.

4.5.2 Contract No. 2: Dredging Entrance Channel (Sta. —37+82 to Sta. 310+00)

This work involves dredging the offshore reach of the project from Port Aransas into the

Gulf of Mexico and placing the material into two separate offshore beneficial use placement areas — BU
Site MN and BU Site ZZ. In the reach of channel from Sta. —37+82 to Sta. 1SO+00, the soil borings
indicate that the material consists mostly of silty sand. This material will be deposited into BU Site MN,
which will have a minimum prescribed water depth of 30 feet, utilizing a dumping pattern that will provide
for underwater topographic relief. The material placed in this area will lend itself to providing a source of
offshore material that may be transported by wave action to the surf zone and beach. From Sta. 1SO+00
to Sta. 310+00, the material is shown to have a more clayey consistency. This material will be placed in
BU Site ZZ, utilizing a more solid mounding pattern further offshore, in an effort to enhance marine
productivity by providing underwater topographic relief. The design of these beneficial use sites may
require the use of a computer program, such as the ERDC program STFATE (Short Term FATE). The

STFATE program calculates the location and geometry of a single “dump” from a hopper dredge. From
the short-term characteristics of a single dump, the overall design (size) of the placement area can then
be verified for sufficiency.

4.5.3 Contract No. 3: Dredging Lower Bay / Inner Basin at Port Aransas (Sta. 12+55 to Sta

.

180+00)

This work involves dredging the channel westward from Port Aransas, construction of one

beneficial use site (BU Site Pelican), and rehabilitation of PA 6, which is an existing placement area on
Mustang Island adjacent to and south of the channel near Port Aransas. At the time the plans and
specifications are prepared, land surveys will have to be acquired at both sites. PA 6 will require cross
sections around its entire alignment. BU Site Pelican will require cross sections of the shoreline for the
length of riprap to be placed along the channel. Soil borings may be necessary to validate information
already on hand. The outlet works at PA 6 will require complete rehabilitation or a new structure,
depending upon the condition of the present structure at the time the plans and specifications for this
contract are being prepared.

4.S.4 Contract No. 4: Dredging Lower Bay Reach (Sta. 180+00 to Sta. 670+00)

This work involves dredging of the Lower Bay reach of channel and the construction of
five beneficial use sites (BU Site I, BU Site R, BU Site 5, BU Site CQ and BU Site Pelican). At the time
the plans and specifications are prepared, hydrographic surveys, and perhaps some limited land surveys
will have to be acquired at all sites. Geotechnical investigations will include soil borings and grab samples
taken on the water from a spud barge at all sites. Geotechnical design will be required for the hydraulic-fill
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embankments and associated erosion protection, including armor plating with riprap or cellular-concrete
mattress and geotubes.

4.5.5 Contract No. 5: Dredging Upper Bay Channel Reach (Sta. 670+00 to Sta. 1080+00)

This work involves dredging of the channel reach through Upper Bay. No construction
work other than dredging will be required under this contract. The dredged material is to be placed into
existing open water placement areas adjacent to the channel. The geotechnical effort involved in the
preparation of this contract is expected to be minimal. Hydrographic surveys for the open water
placement areas will have to be obtained.

4.S.6 Contract No. 6: Dredging Inner Harbor - Industrial Canal (Sta. 1080+00 to Sta. 1320+00)

This work involves the dredging of the channel reach from Upper Bay landward, into the

land-locked portion of the channel, through the Main Turning Basin, Avery Point Turning Basin and
Chemical Turning Basin. New work material removed from the channel will be “strategically placed” along
the interior of existing upland confined placement areas IH-PA 1, IH-PA 2, lH-PA 3A, and IH-PA 3B. At the
time the plans and specifications are prepared, land surveys will have to be acquired along the perimeter
of the placement areas. Geotechnical investigations will include some additional soil borings and hand
auger samples taken to supplement and verify known information, and to furnish new information on the
characteristics of the soil at the time the work is planned. Soils design, including, but not limited to slope
stability and settlement analyses, will be required at all upland sites. Structural analyses, including either
rehabilitation or redesign of the outlet works at all sites will also be required.

4.S.7 Contract No. 7: Inner Harbor — Tule Lake and Viola Channels (Sta. 1320+00 to Sta

.

1561 +50)

This work involves the dredging of the land-locked industrial canal from the Tule Lake lift

bridge near the Main Turning Basin through the end of the channel at the Viola Turning Basin. New work
dredged material removed from the channel will be “strategically placed” along the interior of two existing

upland confined placement areas — IH-PA 6 (Tule Lake) and IH-PA 8 (Suntide). At the time the plans and
specifications are prepared, land surveys will have to be acquired along the perimeter of the placement
areas. Geotechnical investigations will include some additional soil borings and hand auger samples
taken to supplement and verify known information, and to furnish new information on the characteristics of
the soil at the time the work is planned. Soils design, including, but not limited to slope stability and
settlement analyses, will be required at the confined sites. Structural analyses, including either
rehabilitation or redesign of the outletworks at all sites will also be required.
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Introduction

This appendixpresentsthe economicevaluationof projectmodificationsto the CorpusChristi

and La Quinta channels. The project benefits were calculated based on reductions in

transportationcosts. Benefits were evaluatedfor the following alternatives: CorpusChristi

depthsof 48, 50 and 52 feet; deepeningthe existing Federalportion of theLa QuintaChannel;

extensionof the La QuintaChannelFederalproject; and wideningCorpusChristi Bay Channel

400-and500-footreachesto 530 feet. in addition to wideningof thebay channel,benefitswere

evaluatedfor a bargeshelfin the400-footreach. Thebargeshelfwould extendfrom 200 feeton

eachsidefrom thetoeof theproposed530-footchannel.

An initial screeninganalysis of the plan alternativeswas completedin January2000. The

screeningresults were presentedat the 4 April 2000Feasibility Scoping Meeting(FSM). The

analysisshowedthat a CorpusChristi channeldepthof 52 feetproducedthe highestnet excess

benefitsfor the deepeningplansevaluatedfor themain channel. Theresultsalso suggestedthat

additional studieswere necessaryto concludeif wideningof thebay reachand extensionof the

La Quinta channelwasin theFederalinterest. An additionalrecommendationoftheFSM was to

further investigatedeepeningtheLa QuintaChannelbeyondtheexistingprojectdepthof 45 feet.

In regardto channelwidening, thenon-Federalsponsorand pilots associationexpresseda strong

interestin wideningof the bay reachdue to safetyconcernsalong with associatedvesseldelays

and self-imposedvesselmeetingrestrictions. The recommendationfor wideningthe entirebay

reach to 530 feet was basedon the EngineeringResearchand DevelopmentCenter(ERDC)

findings and the safetyinterestof Port AransasPilots Association. The pilots presentlylimit

vesselmeetingsto combinedbeamwidth up to 251 feet in the 400-footreachand to combined

loadeddraft limit of 80 feet.

The projectbenefitswere calculatedfor a 2006-2056economicevaluationperiod and arebased

on the Fiscal Year (FY) 2003 FederalDiscount rate of 5.875 percent and FY 2002 vessel

operatingcosts (EGM 02-06). The EGM 02-06was releasedin theFall of 2002 and thenext

releasewill likely be in 2004. A 1998-2000baseperiodis displayedin thecostsavingsTables.

Someearlyreleasedatafor calendaryears2001-02is also displayedin thepresentationTables;

however,becauseits availability is not complete,evaluationis generallylimited to reviewof its

effectson the forecastedtrendlines. This appendixconsistsof five sections. The first section
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presentsthe commodityforecastsand the next threesectionscontain the CorpusChristi Timer

Harbordeepeningand thewideningbenefitsand theLa QuintaChanneldeepeningand channel

extensionanalysis.Thelastsectioncontainsa sensitivityof thechanneldeepeningbenefits.

CommodityandFleetForecast.

Due to the magnitude of the ocean-goingtonnage transportedthrough the Corpus Christi

navigation system, historic trendswere initially assessedfor the purposeof determiningthe

commoditygroupscurrently or anticipatedto belimited by theconstraintsof theexistingand the

without-project future channeldimensions. Within the context of this framework, channel

constraintswere defined to exist when some percentageof the tonnageassociatedwith a

commodity group is currently or anticipatedto be transportedin vesselsthat cannotbe fully

loaded. The historic transit dataanalysisrevealedthat at leastsome of the vesselsusedin the

transportof crudepetroleum,petroleumproducts,and grain are transportedin draft-constrained

vessels.Reviewof thehistorical transitdataand vesselfleet trendsresultedin detailedanalyses

for crude petroleum; petroleumproducts; and bulk grain. The detailed analysis included

examinationof port depthsand associatedtraderouteconstraints.Tonnageassociatedwith the

remainingocean-goingcommoditygroups,whichwere foundeithernot to be transportedin draft

constrainedvesselsat the current time or were of limited volumes, was analyzedin the

aggregate.Bargetraffic forecastsgeneratedby theUSCEfor theInstitutefor WaterResources’

“Inland WaterwayReports” were utilized to estimatethe study area’s 2006-56 shallow-draft

bargemovements.

Thetonnageforecastsweredevelopedusingmultiple-regressionequationsthat incorporateddata

for the mostrecent20 to 40 yearperiod. The vesselfleet projectionsarebasedon analysisof

existing fleet utilization and anticipatedtrends and the premisethat vessel utilization will

gravitateto themostefficient vesselsizesfor a specific channeldepthgivenport depthand trade

routeconstraints. The projectbenefitsreflect the inclusionof risk-basedevaluationparameters.

Probabilitydistributionswere calculatedfor thetraffic forecasts.Risk baseddistributionswere

alsousedto calculatetheestimatedpercentageof tonnageexpectedto utilize projectdepthsover

45 feet.

The commodityand fleet projectionspreparedfor themajorcommoditygroupswere primarily

basedon forecastspublishedin theU. S. Departmentof Energy’s2003 AnnualEnergyOutlook,

January2003; the U, S. Departmentof Coninierce’s 1996 Bureau of Economic Analysis
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projections’;and the February2002 U. S. Departmentof Agriculture projections;and indices

developedfrom historical trend data. The forecastdatawere assessedin relationshipto the

study area’shistorical commodity specific tonnage flows for the purposeof evaluatingthe

relationshipbetweenhistorical U.S. tonnagevolumesand study areatonnage. Assessmentof

the statistical variables associatedwith U. S. and study areatonnageprovided the analytical

supportneededto determinewhichforecastwould furnishthebestlong-termestimationof future

study areatonnageflows. Total ocean-goingtonnagefor the 50-yearperiod of analysiswas

establishedusing the premisethat the commodity groupsthat havehistorically representedthe

majority of foreign and coastwisetonnage,specifically, crudepetroleum,petrochemical,and

bulk grain would continueto dominatetotal tonnagein the future. A separateforecastof La

Quintacontainertraffic wasconducted.

CrudePetroleum

CorpusChristi crudepetroleumimports exhibited a generalupward trend during the nineteen

nineties after the downturnexperiencedin the earlyeighties. Imports for the period 1991-00

averaged29,908,000short tons comparedto 12,520,000for the period 1981-90. In 2000,

CorpusChristi imported35,830,000short tons. Table 1 displays1965-2000CorpusChristi and

U. S. imports and productionstatistics. Analysis of thenational and regionalcrudepetroleum

import volumesrevealeda significantdegreeof correlationbetweenstudy areaand U. S. tonnage

levels. The regional and national growth rates generally follow the samegeneral trends,

however,regionalgrowthis characteristicallyhigherthannationalgrowth. AverageU. S. import

levels increasedby 72 percentfrom the nineteen-eightiesto the nineties,and CorpusChristi

imports increasedby 139 percent. CorpusChristi and U. S. crude oil import trends are also

correlatedwith U.S. production.2 Increasingimport levels for the study areaand the nation

parallelsdeclinesin domesticoil production. Average1991-00productionfor both the “lower

48 states”andAlaskawasdown22 percentfrom 1981-90levels.

Forusein this document,the 1996baseassociatedwith theBureauof EconomicAnalysis

projectionswasexpandedto includerecordsfor 1997-2000.TheBEA projectionswereusedas
inputinto regressionequations,and theeffectof theregressionequationforecastsreflect the
inclusionof the1997-2000expandedbase.TheBEA projectionswereusedfor CorpusChristi’s
~rainexportforecast.

RegressionanalysisusingCorpusChristi 1960-2000crudeoil importsasa functionof U.S.
Productiongeneratedan R Squareof .64. Thet-valueandFstatisticssignificantat the.001
level. TheR Squareestimatedfrom theequationusing Corpusimports asa functionof U. S.
importsfor thesameperiodis .92.
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Table I
United Statesand Corpus Christi 1960-2000

Crude PetroleumImports and Production (1000’sof short tons)

Imports Production

Year
Corpus
Christi

United
States

Lower48
States Alaska

1960 92 55,703 385,827 84
1965 0 67,806 425,245 1,668
1970 222 72,494 514,636 12,532
1975 9,183 224,727 447,659 10,466
1980 11,060 288,924 382,881 88,671
1981 12,864 240,705 380,868 88,025
1982 8,769 190,982 380,346 92,757
1983 7,445 182,284 381,495 93,749
1984 8,894 188,092 392,559 94,479
1985 9,001 175,245 390,914 99,850
1986 13,092 228,747 372,723 102,109
1987 15,060 255,888 349,415 107,302
1988 15,563 280,351 335,860 110,627
1989 18,240 319,914 313,951 102,509
1990 16,269 322,708 305,346 97,014
1991 16,261 316,580 307,341 98,368
1992 17,365 333,951 299,341 94,018
1993 18,395 371,585 287,985 86,550
1994 29,756 386,711 279,141 85,269
1995 27,183 395,822 277,655 81,179
1996 36,737 412,176 278,165 76,435
1997 41,627 450,345 282,041 70,882
1998 39,886 476,638 277,723 64,273
1999 36,029 477,999 264,304 57,431
2000 35,840 484,584 266,099 53,234
2001 32,226 483,249 267,174 52,979

1981-90AverageTonnage 12,520 238,492 360,348 98,842
1991-00AverageTonnage 29,908 411,220 281,980 76,764

% Change 139% 72% -22% -22%

1981-90
AverageAnnual

2.6% 3.3%
GrowthRates

-2.4% 1.1%
1990-91 9.2% 4.8% -1.6% -6.6%

Source:U.S. Army Corpsof Engineers,WaterborneCommerceof theUnitedStates1965-
00 andU. S. Dept.of Energy,EnergyInformationAdministrationwebsite,January2003.
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CorpusChristi’s crudepetroleumtonnageforecastwascalculatedusing the ETA 2003 Annual

EnergyOutlook referencecase2000-25projections. TheEIA is projectingworld oil demand

to increasefrom 76 million barrelsper day in 2001 to 123 million barrelsper day in 2025,

representingan averageannual growth rate of 2 percent. The projectedincreaseis due to

growingpetroleumdemandin theU. S. aswell astheMiddle East,theformer SovietUnion, the

Pacific Rim developingcountries,and China. OPECoil productionis expectedto reach60.2

million barrelsper day (mbd) in 2020, representinga 123 percentincreaseover the 2001 and

2002 respectiveaveragesof 28 and 26 mbd. Foreign imports of crude oil have replaced

domesticproductionfor both the U. S. andCorpusChristi. The EIA notesthat U. S. crudeoil

productionis projectedto declineat an averageannualrate of 0.4 percentfrom 2001 to 2025.

Advances in domestic exploration and production are not expectedto offset declining oil

resources. Theshareof demandmet by net imports is projectedto increasefrom 51 percentin

1999 to 68 percentin 2020. The ETA’s currentforecastshowsU. S. imports increasingfrom 9

mbd in 2000to 12.7 mbd in 2020and to 13.1 mbd in 2025.

During theeighties,significant volumesof Alaskancrudepetroleumwas shippedto U. S. Gulf

Coast ports in Post-Panamatankersfrom Chiriqui Grande,Panama. The Alaskan crude was

shippedfrom Alaskato thewesternsideof thePanamaCanalwhere it waspipelinedto Chiriqui

Grandefor distributionto the U. S. Gulf andEastcoasts. Alaskancrudeis presentlynot shipped

into CorpusChristi, norotherU. S. Gulf or EastCoastports,andshipmentsarenot forecastedto

resumein thefuture. Receiptof coastwisecrudeoil tankervesselsinto CorpusChristi was low

during the ninetiesand is expectedto remain sofor the foreseeablefuture. The EIA (January

2003) forecastshows a steadydeclinein Alaskancrudepetroleumproductionfrom .99 million

barrelsper day in 2000 to .68 million barrelsin 2011, followed by an increaseto 1.23 million

barrelsperday in 2020anddeclineto 1.17 million in 2025.

CorpusChristi’s 2006-56import volumeswere estimatedusinga regressionequationderivation

with 1960-2000CorpusChristi importsasa functionof U. S. imports. The t valueandF statistic

for theequationaresignificantatthe99.9 percentlevel andtheR squareis .93. Figure 1 shows

thetrendlinesfor U. S. andCorpusChristicrudeoil imports.
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Figure1
U. S. andCorpusChristi CrudePetroleumImports 1960-2000(shorttons)

Table2 displaysthe U. S. CorpusChristi tonnageforecasts. The99 percentconfidenceinterval

associatedwith theestimatedequationshownin Table2 representsa relativelynarrowupperand

lower bandof import levels. The standarderrorof the y estimateshowedthat CorpusChristi

estimatedtonnageis well within one standarderrorof they estimate.

PetroleumProductImport Forecast

Table 3 presentsCorpusChristi and U. S. petroleumimport and exporttonnagedata. Corpus

Christi refinedproductsimportsincreasedfrom an averageof 4,863,000short tons for theperiod

1981-90to 8,335,000for theperiod from 1991-00. In 2000,CorpusChristi importswereup by

27 percentfrom 1999andU. S. levelswereup 13 percent. Distributionof CorpusChristi andU.

S. 1990-2000productimportsby majorgroupis displayedin Table4. Analysisof thehistorical

national and regional product import volumes showedthat, on average,study areaimports

increasedat a higherrate thanthe nationalaverage. Regionalgrowthwas significantly higher

for the 1981-90periodthanbetween1991-00. In recentyears,regionalgrowthhasslowedandis
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Table 2
CorpusChristi CrudePetroleumImport TonnageForecast(1998-2056)

1000’sof ShortTons

AverageAnnualGrowthRates
1.5% 1.7% 1.1% 2.3%
1.5% 1.0% 0.6% 1.3%

R Square
AdjustedR Square
StandardError 3,512
Observations 40

Analysis of Var ianceTable
df SS MS FStatistic SignificanceF

Regression 1 5.3E+09 5.3E+09 4.3E+02 2.4E-22
Residual 38 4.7E+08 l.2E+07
Total

Intercept

39
Coefficients

-7327

5.8E+09
StandardError

1105
t Stat
-6.6

Lower 95%
-9564

Upper95%
-5090

U.S.Imports - 0.087 0.004 078
-

a! Corpus2006 imports= -7327 + (U. S. 2006 Importsin BTUs * .087). TheETA 1998-.2000,2005,2010,
2020and2025 respectiveimportvolumesare 18.9, 19.0, 19.7, 20.3,22.3, 25.1, 26.9,27.6,and 28.5
quadrillionBtu peryear. Thecorrespondingshorttonsequivalentsare476, 478,490, 556, 570,626, 688,
and 709 thousand,respectively.
bI The2020~2O25growthrate of 2.9%was usedto estimategrossdomesticproductfor 2025-56.

Source: Applicationof the U. S. Departmentof Energy(DOE/EIA), 2003AnnualEnergy
Outlook,referencecaseforecast,January2003.
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CorpusChristi CrudePetroleumImports
95%ConfidenceInterval

Base
Case Lower Upper

Imports a! Range Range

U. S. Imports
ETA

Reference
Forecast

476,638
477,999
484,584
570,286
674,092
709,060
719,939
838,342
976,218
1,136,769

Year
1998
1999
2000
2006
2016
2025
2026
2036
2046
2056

2000-2025
2000-2056

33,931

34,049
35,121
42,037
51,023
54,050
53,093
55,247
57,488
59,821

33,931

34,049
35,121

32,601
40,414
45,835
42,216
44,098
46,063
48,117

33,931
34,049
35,121
51,474
61,631
62,264
63,970
66,398
68,917
71,532

Corpus Christi Crude Petroleum Imports = f(U. S. Imports) 1960-2000
RegressionEquation Output

Multiple R 0.959
0.9 19
0.9 17



Table 3

Year
1960
1965
1970
1975

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

1981-90Average
1991-00Average

% Change

Imports
43,843
67,252
114,617
106,732
90,304
87,483
88,896
94,197
110,304
102,095
111,895
109,622
125,913
121,297

116,152
100,899
98,999
100,298
105,742

87,816
108,170
106,470
109,760
116,340
131,160
139,390
106,785
106,565
-0.2%

CorpusChristi b/
Imports Exports

444 141
148 2
29 1

55 67
287 73
666 290

1,717 1,097
3,705 1,293
4,655 1,444

4,776 1,143
6,187 1,675
5,287 1,952
6,135 1,844
7,389 1,631
8,112 1,901
7,913 2,813
8,441 2,393

7,316 2,774
10,527 2,451

7,818 2,042

8,350 3,092
8,388 3,241
7,495 2,815
7,627 2,699
9,702 3,112
8,304 3,483
4,863 1,427
8,335 2,667
71% 87%

U. S.and Corpus Christi 1965-2000Petroleum Products
Imports and Exports (1000’sof short tons)

UnitedStatesa!
Exports
10,614
10,070
13,409
11,133
14,136
20,062

31,658
31,459
29,651
31,556
34,496
33,536
36,232
39,233

40,918
48,402

47,226
49,479

46,142

46,755

47,762

49,001
45,659

44,960
54,307

52,441

32,880
47,754

45%

1981-90
AverageAnnual

3.2%
GrowthRate
8.2% 32.0% 23.2%

1991-00 3.0% 1.3% 2.3% 1.1%
a! U. S. Departmentof Energy,EnergyInformationAdministration,January2003.

b/ USACE,WaterborneCommerceof theUnitedStates,1965-2000,Part2.
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Table 4
Corpus Christi and United States

Major Petroleum Product Imports (1000’sof short tons)

Corpus Christi Petroleum Product Foreign Imports, Major Groups

1990 . 1995 1996 1997 1998 1999 2000
Gasoline 0 0 0 0 0 0 96
Kerosene 0 0 0 60 141 142 0
Naphtha& solvents 1,940 1,964 5,410 5,719 4,610 2,846 1,129
Distillate fuel oil 0 228 196 195 711 2,487 1,608
Residualfuel oil 4,824 4,846 1,973 1,415 1,017 1,315 5,024
Lubeoil 1,228 780 728 999 957 835 1,794
Sub-grouptotal 7,992 7,818 8,307 8,388 7,436 7,625 9,651
TotalProductlmports 8,112 7,818 8,350 8,388 7,495 7,627 9,652
Sub-group% 99% 100% 99% 100% 99% 100% 100%

United StatesPetroleum Product ForeignImports, Major Groups a!

1990 1995 1996
Gasoline 19,156 12,121 21,522
Kerosene 4,134 4,102 4,304
Naphtha& solvents 14,034 11,140 15,497
Distillate fuel oil 14,477 14,509 17,774
Residualfuel oil 44,035 29,113 30,940
Lubeoil 13,298 10,738 9,758
Sub-grouptotal 109,134 81,724 99,794
Total ProductImportsa! 116,152 87,816 108,170
Sub-group% 94% 93% 92%
Source: U. S. Army CorpsofEngineers,Waterborne
and U. S. Departmentof Energy,EnergyInformation

1997 1998
19,802 16,077
5,087 5,674

14,131 12,572
16,986 21,543
29,844 32,676
11,390 11,780
97,240 100,321

106,470 109,760
91% 91%

Commerceof theU
Administration.

1999 2000
17,260 24,367
6,317 7,383

14,329 17,999
24,179 21,294
33,040 40,711
10,224 9,118

105,348 120,873
116,340 131,160

91% 92%
5., 1990-2000,

generallycomparableto national growth patterns. In spiteof the recentplateauin national

growth,with a .2 percentdeclinebetweenthe 1981-90and 1991-00 averages(Table2), theEIA

is projectingfuture growth in refinedproductimport volumes. Projecteddemandis expectedto

outpace anticipatedrefinery capacityexpansions. The EIA notes that in spite of seeming

stabilityin productimports,significantstructuralshifts occurredover the last few decadesin the

mix of productsthat theU. S. imports. Residualfuel oil imports areprojectedto declineandbe

replacedby unfinished gasolineand gasolineblending components. The EIA is forecasting

increasesin petrochemicalfeedstockimports, suchas naphthaand gasoils. It is notedthat the

Gulf Coastimportssignificantamountof feedstockto supportits role as the main U. S. refining
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andpetrochemicalcenter. The ETA referenceforecastshowsimportsof grossrefinedproducts,

which includesblendingcomponents,increasingfrom 1.32 million barrelsper day in 2000 to

5.32 million barrelsperday in 2025. The forecastshowsunfinishedproductimports,otherthan

crudeoil, increasingfrom 1.05 million barrelsperday in 2000 to 2.51 million barrelsperday in

2025.

The ETA forecastedgrowth is expectedto effect imports of naphtha,distillate fuel oil, and

kerosene.CorpusChristi oil companytransportationanalystsverified that an increasein refined

productimports would be necessaryto meetprocessingneedsandassociateddemand. Refined

productsareexpectedto comprisea low of 29 percentto a high of 39 percentof netpetroleum

imports in 2025, as comparedto 19 percentin 2000. The ETA notedthat falling demandfor

petroleumandthe deregulationof thedomesticrefining industry in the 1980sled to 13 yearsof

decline in U. S. refinery capacity. During the late 1990s, domestic distillation capacity

increased. It was noted in the 2002 Annual EnergyOutlook (AEO) that financial and legal

constraintswould make it unlikely that anticipatedrefinery expansioncanmet future demand;

however,it is notedin the2003 AEO, releasedJanuary2003,that additionsat existing refineries

areexpectedto increasetotal U.S. refiningcapacity. TheETA notesthat distillation capacityis

projectedto grow from the 2001 year-endlevel of 16.8 million barrelsperday to 19.8 million

barrelsperday in 2025 in thereferencecase,19.6 million barrelsper day in the low economic

growth case,and 20.4 million barrelsper day in thehigh growth case,comparedwith the 1981

peakof 18.6 million barrelsper day. Almost all thecapacityadditionsare projectedto occuron

theGulf Coast. Existing refineries are expectedto continueto be utilized intensively(91 to 95

percentof operablecapacity)throughoutthe forecast.The 2001 utilization ratewas 93 percent,

well abovethe lows of 69 percentduring the 1980sand 88 percentduring the early 1990sbut

consistent with capacity utilization rates since the mid-I990s. Additional “downstream”

processingunits are expectedto allow domesticrefineries to produceless residualfuel, which

hasa shrinkingmarket,andmoreof thehighervalue“light products,”suchasgasoline,distillate,

jet fuel,andliquefiedpetroleumgas.

Table 5 summariesU. S. crude petroleumrefinery datafor the period 1965-2000. The data

presentedin Table 5 shows that refinery utilization increasedin the nineteennineties after

severalyearsof decline. The U. S. Gulf Coastleadsthenation in refinery capacity,with more

thantwice the crudeoil distillation capacity. TheGulf Coastis thenation’sleadingsupplierin

refined products. Products,suchas gasoline,heating oil, diesel,and jet fuel, are transported

10



from theGulf Coastto theEastCoastandtheMidwest. As of January2001, Texaspetroleum

refinerieswere operatingat 99.3 percentof capacity. In calendaryear2000, TexasGulf Coast

capacitywas 93.4. Datapresentedin the PetroleumSupply Annual showsthat in 1999Texas

refinery atmosphericcrudeoil distillation capacitywas4,282,430barrelsperday and operating

capacity4,265,430. Fifteenpercentof Texascrudeoil refinery capacityis presentlylocatedin

CorpusChristi.

Table 5
United States1965-1999

Refinery Capacity and Utilization

Year
1965
1970
1975
1980
1985
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

1980-90Average
1990-00Average

Numberof
Operating
Refineries

293
276
279
319
223
205
202
199
187
179
175
170
164
163
159
158
249
178

Refinery
Capacity

Barrels/Day
10,419,851
12,021,273
14,960,710
17,988,121
15,658,769
15,571,966
15,675,627
15,696,155
15,120,630
15,034,160
15,434,280
15,333,450
15,451,785
15,711,000
16,261,290
16,510,000
16,406,285
15,618,213

GrossInput to
Distillation

Barrels/Day
9,535,395
11,491,018
12,873,296
13,802,736
12,137,936
13,579,314
13,477,804
13,607,175
13,820,256
14,000,343
14,087,230
14,344,353
14,804,822
15,079,207
15,052,213
15,310,000
13,173,329
14,287,520

Operable
Refineries
Utilization

Rate
9 1.5%
95.6%
86.0%
76.7%
77.5%
87.2%
86.0%
86.7%
91.4%
93.1%
9 1.3%
93.5%
95.8%
96.0%
92.6%
92.6%
80.5%
91.5%

Table 6 presentsCorpusChristi’s 2006-56petroleumproductimport forecast. Theforecastwas

estimatedusing a regressionequationwith 1960-2000CorpusChristi petroleumproductimports

asa function of U. S. petroleumproduct imports and U. S. gross domesticproduct. Other

variables,suchaspetroleumproduction,andenergyconsumptionweretested;however,the

% Change -28% -5% 9% 14%
Source: U. S. Departmentof Energy,EnergyInformationAdministration,AnnualEnergy
Outlook,2003, websitedata.
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U. S. and Corpus
Table 6

Christi PetroleumProductImport Forecast(1998-2056)
Thousandof ShortTons

CorpusChristi PetroleumProductImports
U. S. US/ETA ProductImports 99%ConfidenceInterval

GrossDomestic BaseCase
Product Reference High Forecast Lower Upper

Year Billions of$96 Case - Growth Applicationa! - - Range Range -

1998 8,509 109,760 109,760 7,495 7,495 7,495
1999 8,859 116,340 116,340 7,627 7,627 7,627
2000 9,191 131,160 131,160 9,702 9,702 9,702
2006 10,713 141,651 169,986 12,975 5,693 20,258
2016 14,702 189,573 301,585 19,472 10,240 28,703
2025 18,917 229,405 404,253 26,614 15,528 37,699
2026 19,447b/ 231,111 410,762 27,596 16,340 38,852
2036 25,632b/ 248,883 481,897 39,124 25,921 52,328
2046 33,784w 268,021 565,352 54,429 38,740 70,118
2056 44,529 hI 288,632 663,260 74,720 55,842 93,597

AverageAnnual GrowthRates
2000-2025 2.9% 2.3% 4.6% 3.9% 1.7% 5.3%
2000-2056 2.9%hI 1.4% 2.9% 3.6% 3.1% 4.0%

Corpus Christi Petroleum Product Imports = f (U. S.Petroleum Product Imports and
U. S. Gross DomesticProduct)

Multiple R 0.93
RSquare 0.87
AdjustedR Square 0.86
StandardError 1,373
Observations 41

Analysis of VarianceTable
df SS MS F Statistic SignificanceF

Regression 2 4.7E+08 2.4E+08 I.3E+02 l.9E-l7
Residual 38 7.2E+07 1.9E+06
Total 40 5.4E+08

Coefficients StandardError t Stat Lower99% Upper99%
Intercept -4138.5 890.1 -4.65 -5940.39 -2336.58

U.S.ProductImports -0.026 0.009 -2.742 -0.045 -0.007
GrossDomesticProd. 1.938 0.129 15.071 1.678 2.198

a) Corpus2006imports= -5871.0+ (U. S.2006GDP * .1.7732).). TheETA 2000,2001,2005,2010,2020and
2025respectiveexportvolumesare2.04, 2.08, 1.79,2.59, 3.82, 5.02 and6.76 million barrelsperday. The
respectiveshorttonsequivalentsareshownin theTable above.. The 2001-25grossdomesticproductaverage
annualgrowth ratepresentedin theETA forecastrangesfrom is 3.0%in 2001/05 to 2.8%in 2020/25. The ETA
showsGDPpeakingat3.4%in 2005/10.GrossDomesticProduct(1996dollars) for theyears1998-2000was
$8,509,$8,859,and$9,191.
hi The2020-2025growth rateof 2.9%was usedto estimategrossdomesticproductfor 2025-56.

Source: Applicationof the U. S. Departmentof Energy(DOE/EIA), 2003 AnnualEnergyOutlook, January2003.
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equationusingU. S. productimportsandgrossdomesticproductgeneratedthemostsignificantt

valuesand F statistic. Thesestatisticsaresignificantat the 99.9 percentlevel. The average

annualgrowth rate for the period2000-56is estimatedat 3.8 percent(Table 6) and thegrowth

ratefor 2000-25is 4.6 percent. The study area’sestimatedaverageannual2000-25 growth rate

of4.6 percentis higherthan theETA’s 2000-25averageannualgrowthrateof 2.3 percentfor

U. S. petroleumproductimports. Examinationof the study area’shistorical trendline and the

concentrationof petroleumprocessingand distribution on the U. S. Gulf Coastsuggeststhat a

highergrowthratefor thestudy areashouldnot be surprising.

PetroleumProductExport Forecast

CorpusChristi refined productsexportsincreasedfrom an averagevolume of 1,244,000short

tons during the period 1980-89to 2,622,000 tons between 1990-99. As shown in Table 3,

CorpusChristi exportvolumesrangedfrom a low of 1,901,000in 1990to a high of 3,241,000in

1997. Tn 2000,both CorpusChristi exportswere up by 153 percentfrom 1999 andU. S. export

levels were up by 21 percent. Corpus Christi experiencedhigher growth than the nation;

however,both regionalandnationalgrowthratesduringthenineteen-ninetiesweregenerallylow

particularly in comparisonto petroleumproductimport rates. Th~ETA is forecastingrelatively

modestgrowth for product exportsover the period 2000-25. Exportsof refinedproductsare

forecastedto increaseat an averageannualrate of .6 percentwith an overall increasefrom .99

million barrelsin 2000to 1.10 million barrelsin 2025.

Distribution of CorpusChristi andU. S. productexportsby majorgroupis presentedin Table7.

During the period 1990-99,Corpus Christi product exports primarily consistedof petroleum

coke,distillate fuel oil, andresidualfuel oil. For theperiod 1990-99,petroleumcokecomprised

38 percentof thetotal petroleumproductexports;distillate fuel oil represented26 percent,and

gasoline15 percent. Due to logistical, regulatory,and quality considerations,the Gulf Coast

exportssomelowerquality gasolineto Latin Americawhile theU. S. EastCoastimportshigher

quality gasolinefrom Europe. Examinationof 1996-98petroleumexportvesselroutingsshowed

that 26 percentof petroleumproductwere transportedin vesselswith designdrafts over 43 feet

and 18 percentin vesselswith draftsover 46 feet. Thelargervesselsareusedfor theshipmentof

coke, fuel oil and gasoline. Eighty percentof 1996-98petroleumcokeexportswere shippedto

Northern Europe, 6 percentto North Africa and Mediterraneanports, and the remaining 14

percentwereexportedto Southand CentralAmerica.
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Table 7
Corpus Christi and United States

Major Petroleum Product Exports (1000’sof short tons)

Corpus Christi Petroleum Product ForeignExports, Major Groups
1990 1995 1996 1997 1998 1999 2000

Petroleum coke 770 828 1,015 926 1,401 1,008 1,012
Naphtha& solvents 86 0 0 0 0 0 74
Distillate fuel oil 511 411 926 1,046 635 613 903
Residualfuel oil 52 395 386 220 294 276 38
Lube oil & greases 0 144 76 0 0 0 0
Kerosene 7 94 118 223 53 2 341
Asphalt 100 0 84 163 77 71 0
Gasoline 298 137 413 539 335 729 744

Sub-grouptotal 1,824 2,009 3,018 3,117 2,795 2,700 3,112
TotalProductExports 1,901 2,042 3,092 3,241 2,815 2,699 3,112
Sub-group% 96% 98% 98% 96% 99% 100% 100%

United StatesPetroleumProduct Foreign Exports, Major Groups
1990

Petroleum coke
Naphtha& solvents
Distillate fuel oil
Residualfuel oil
Lubeoil & greases
Kerosene
Asphalt
Gasoline
Sub-grouptotal
Total ProductExports
Sub-group%

1995 1996 1997 1998 1999 2000
13,883 17,508 18,206 19,115 17,715 16,773 22,948
1,827 3,712 3,216 3,126 3,559 3,989 1,851
4,701 5,742 5,508 5,291 4,214 3,881 4,835
11,592 8,790 8,016 7,667 8,520 9,385 12,390
2,245 1,563 1,794 1,496 1,294 1,481 1,557
2,109 1,133 2,068 1,478 820 930 1,461
1,083 2,916 3,154 3,564 3,066 2,520 57
2,113 3,336 3,773 5,207 4,432 3,874 6,281
39,552 44,701 45,735 46,944 43,620 42,831 51,379
40,918 46,755 47,762 49,001 45,659 44,960 54,307
97% 96% 96% 96% 96% 95% 95%

Source: U. S. Army Corpsof Engineers,WaterborneCommerceof theU. S.,
andU. S. Departmentof Energy,EnergyInformationAdministration.
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The study area’s petroleum product export forecast was estimatedbased on evaluationof

historical trends and the EIA tonnageforecasts. Determinationof the specific forecastwas

madebasedon analysisof the statistical parametersassociatedwith trendlines and the EIA

petroleumproductexport forecast. Analysis of 1960-2000CorpusChristi and U. S. product

exportsshoweda strong statisticalrelationshipbetweenthestudy areaandthe nation. Figure2

displays the trendlines for U. S. and CorpusChristi productexports. The t value and the F

statistic associatedwith the equationusing Corpusexportsas a function of U. S. exports is

significant at the99.9 percentlevel. The R squareis .96. Thestandarderrorof the y estimate

showsthat CorpusChristi’s estimatedtonnageis well with one standarderrorof the y estimate.

Table8 displaystheexportforecastand regressionequationoutputs.

Figure 2
U. S. andCorpusChristi PetroleumProductExports 1960-2000(shorttons)

As notedin Table8, theCorpusChristi averageannualgrowthratefor the period2000-56is .9

percentand the growth rate for 2000-25is 1.1 percent. The study area’sestimatedaverage

annual2000-25growth rateof 1.1 percentis comparableto theETA’s 2000-25averageannual

growth rate of 1.2 percentfor U. S. petroleumproductimports. Review of the study area’s

historical trendlineand the EIA national forecastssupport the expectationthat CorpusChristi

future export volumesare likely to continue to reflect the Departmentof Energy forecasted

nationaltrendtowardmodestgrowthin refinedproductexports.

N N N N N N N N

U. S. PetroleumProductExports, 1000’sofshort tons
~ “CorpusChristi PetroleumProductExports,shorttons * I .OE-02
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Table 8

U. S. Exports
ETA

Reference
Forecast
45,659
44,960
54,307
50,869
56,827
60,341
60,790b/
65,465hi
70,499bi
75,920hi

Base
Case Lower

Trnpp~sa1 Range
2,815 2,815
2,699 2,699
3,112 3,112
2,860 2,366
3,286 2,755
3,537 2,985
3,569 3,014
3,876 3,298
4,210 3,607
4,573 3,946

AverageAnnualGrowthRates
1.1% 0.4%
0.9% 0.7%

MS
5.13E+07
5.12E+04

Upper
Range
2,8 15
2,699
3,112
3,354
3,816
4,089
4,123
4,455
4,814
5,201

1.7%
1.2%

SignificanceF
1 .99E-29

CorpusChristi PetroleumProductExportTonnage(1998-2056)
1000’sof ShortTons

CorpusChristi PetroleumProductExports
95%ConfidenceInterval

Year
1998
1999
2000
2006
2016
2025
2026
2036
2046
2056

2000-2025
2000-2056

1.2%
0.9%hi

0.963
0.962
226.2

Regression
Residual
Total

RegressionEquation Output
1960-00Corpus Christi Petroleum Product Imports = f(U. S. Product Exports)

Multiple R 0.981
R Square
AdjustedR Square
StandardError
Observations 41

Analysisof Variance Table
df SS
I 5.13E+07

39 2.OOE+06
40 5.33E+07

Coefficients StandardError t Stat Lower95% Upper95%
Intercept -769.1 67.8 -11.4 -952.5 -585.6
x Variable 0.0714 0.0023 3 1.6505 0.0653 0.0775

a! Corpus2006 imports= -769.1+ (U. 5. 2006 Imports * .0714). The ETA 2000,2001,2005,2010,2020
and2025respectiveexportvolumesare .99, .95, .91, 1.00, 1.03, 1.06,and1.10million barrelsperday.
Thecorrespondingshorttonsequivalentsare 45.0,54.3, 49.9, 54.9, 56.5,58.1, and60.3 thousand,
respectively.b/ Basedon ETA’s 2020-25averageannualgrowth rate for productexports.
Source: Applicationof theU. S. Departmentof Energy(DOE/ETA),2003AnnualEnergy
Outlook, referencecaseforecast,January2003.

F Statistic
1002
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Bulk Grain Exports

During the nineteennineties,CorpusChristi bulk grain exportsrangedfrom a low of 668,000

tons in 1992 to a high of in 1,654,000in 1993, averaging1,098,300tonsduringover the 10-year

period. CorpusChristi’s 2000bulk grainexporttotal of 1,484,000short tonsconsistsof wheat

(63.7%),sorghum(35.6%) andcorn (.6%). The 2000export level represents1.7 percentof the

U. S. total. For the 1991-00period, wheatcomprised55 percentof CorpusChristi’s grain

exports,sorghumcomprised35 percent,and corn the remaining10 percent. Wheatand corn

exportedfrom CorpusChristi is railed in from the Midwest. Themajority of sorghumis grown

within 150 miles of CorpusChristi. During the nineteennineties,40 percentof grainexports

were shippedto Mexico and Central America, 34 percentto Africa, and the remaining26% to

Europe. Grain exportsfor the mostrecentdecadeare markedly low in comparisonto the peak

volumesof the nineteenseventies. CorpusChristi’s highestexport volumeswere reportedin

1973whenexportspeakedat4.9 million shorttons. Table9 displaysCorpusChristi’s historical

bulk grain exports, growth rates,and the major variablesevaluatedin the formulationof the

study area’s grain export forecast. The growth rates show that Corpus Christi exports,

particularly 1991-00levels,werecharacteristicallyhigh in comparisonto nationallevels.

The export forecastwas formulatedbasedon evaluationof a series of regressionequations

incorporating1970-2000U. S. grainproduction,grossdomesticproduct,and U. S. andregional

employmentandincomevariables. Additional variables,including U. S. grainexportsandworld

populationwere initially evaluatedbut droppedfrom considerationasthey proved to be weak

indicatorsof historic growth. Evaluationof CorpusChristi and U. S. grainexportsrevealedlow

correlationbetweenregionalandnationaltrends. Comparisonof the U. S. and CorpusChristi

bulk 1991-00grainexportgrowth ratesshowedan annualgrowthrateof 7.4 percentandaU. S.

rateof —1.5 percent. Comparisonof 1991-00 annualchangesfor all yearsshowedan average

yearly increaseof 15 percentfor CorpusChristi and2 percentfor thenation. Thestudyregion’s

1991-00relatively highergrowth showsCorpusChristi exports,at leasthistorically, to follow a

moreacceleratedtrendline thannationallevels.

A strongcorrelationwas,however,found for U. S. grainproductionof wheatandsorghum;and

productionwas, subsequently,included in the final equation. Table 10 presentsthe USDA’s

1999-2010grain productionand exportforecast. TheU. S. Departmentof Agriculture (USDA)

is currently forecastingmodestgrowth in grain productionand exports. Wheat and sorghum

exportsare projectedto increaseat an averageannualrateof 1.7 percentbetween2000and 2012

andcorn exportsareexpectedgrowat an annualrateof 2 percent.
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Table 9
Corpus Christi Grain Exports and ForecastEvaluation Variables

Corpus Bulk
Grain U.S. Grain

Earnings millions $87

Corpus Gross
Exports Production U. S.Grain Exports MSA U. S. Domestic

1000’sshort
Year tons

Millions bushels Millions Bushels Transportation
Wheat Sorghum And Utilities

Farm
Earnings

Product
Million $96Wheat Sorghum

1970 1.879 1.352 683 741 885 $207 $48,628 $3.578
1975 4,404 2,127 754 1,173 1,405 $313 $58,705 $4,084
1976 3,692 2,149 711 950 1,204 $420 $48,094 $4,312
1977 3,356 2,046 781 1,124 1,347 $367 $43,711 $4,512
1978 4,622 1,776 731 1,194 1,384 $395 $47,185 $4,761
1979 4,059 2,134 807 1,375 1,705 $436 $46,220 $4,912
1980 3,048 2,381 579 1,514 1,807 $444 $28,521 $4,901
1981 1,910 2,785 876 1,771 2,031 $383 $34,572 $5,021
1982 1,094 2,765 835 1,509 1,719 $345 $28,307 $4,919
1983 1,000 2,420 488 1,429 1,674 $303 $17,826 $5,132
1984 1,547 2,595 866 1,424 1,721 $306 $33,132 $5,505
1985 2,064 2,425 1,120 915 1,093 $304 $31,876 $5,717
1986 1,110 2,091 942 1,003 1,228 $250 $32,034 $5,912
1987 958 2,108 938 1,598 1,829 $226 $38,424 $6,113
1988 1,588 1,812 731 1,419 1,729 $214 $35,755 $6,368
1989 1,070 2,037 577 1,233 1,537 $204 $43,444 $6,592
1990 728 2,730 573 1,069 1,301 $202 $41,850 $6,708
1991 725 1,980 585 1,282 1,574 $197 $37,138 $6,676
1992 668 2,467 875 1,354 1,631 $204 $40,058 $6,880
1993 1,654 2,396 534 1,228 1,430 $207 $36,499 $7,063
1994 1,027 2,321 646 1,188 1,411 $215 $35,700 $7,348
1995 773 2,183 459 1,241 1,439 $228 $27,353 $7,544
1996 954 2,277 795 1,002 1,207 $279 $35,832 $7,813
1997 1,417 2,481 634 1,040 1,252 $216 $32,345 $8,160
1998 1,404 2,547 520 1,090 1,287 $223 $29,979 $8,509
1999 1,633 2,299 595 1,125 1,381 $222 $29,644 $8,859
2000 1,484 2,232 471 1,098 1,485 $226

Average Annual Growth Rates
$30,130 $9,191

1971-80 7.8% 3.9% -4.0% 9.5% 9.4% 7.4% -5.1% 2.9%
1981-90 -9.2% -0.2% -4.2% -4.9% -4.4% -6.2% 1.9% 2.9%
1991-00 7.4% 1.2% -2.1% -1.5% -0.6% 1.4% -2.1% 3.2%
Source:USACE, WaterborneCommerceof theU. S.; USDA, Agricultural Statistics;U. S. Departmentof
Commerce,Bureauof EconomicAnalysis. Note: CalendarYear2000 exportsfor CorpusChristwere
950,000.
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Table 10
United StatesExport and Production Forecast(millions of bushels)

U. S. Grain Production by
Major Bulk Grain Type a!

U. S.Grain Exports by
Major Bulk Grain Type

Year Wheat Sorghum Corn Total Wheat Sorghum Corn Total
1980/81 2,381 579 6,639 9,599
1990/91 2,730 573 7,934 11,237
1999/00 2,299 595 9,437 12,331

2000/01 2,232 471 9,968 12,671
2001/02 1,958 536 9,430 11,924
2002i03 2,190 595 9,735 12,520
2003/04 2,210 580 9,855 12,645
2004i05 2,235 590 10,115 12,940

2005i06 2,275 595 10,310 13,180

2006/07 2,315 600 10,505 13,420

2007i08 2,335 605 10,555 13,495

2008i09 2,395 620 10,750 13,765
2009/10 2,435 625 10,875 13,935
2010/lI 2,475 635 11,075 14,185
201 lil2 2,500 640 11,200 14,340

1,514 293 2,408 4,215
728 232 1,725 2,685

1,090 250 1,935 3,275
1,061 240 1,940 3,241
1,025 240 2,050 3,315

950 250 1,925 3,125
975 250 1,950 3,175

1,025 255 2,000 3,280
1,075 255 2,050 3,380
1,100 260 2,100 3,460

1,150 265 2,175 3,590

1,200 270 2,275 3,745

1,225 275 2,325 3,825
1,250 285 2,375 3,910
1,275 290 2,425 3,990

2000-2011/12AverageAnnual GrowthRate
1.0% 2.8% 1.1% 1.1% 1.7% 1.7% 2.0% 1.9%

Source: U. S. DepartmentofAgriculture,EconomicResearchService(ERS), __________

BaselineProjectionsto 2010,February2002.
a! Grainproductionstatisticsfor 1999/00through2002i03wereobtainedfrom dataERS, January
2003report. TheJanuary2003reportcontainsashort termforecastthrough2003. The 1980/81
and 1990/91 statisticswereobtainedfrom earlier USDA reports. The2002103to 201lil2 grain
exportsfigureswereobtainedfrom theFebruary2002forecast(Agricultural BaselineProjections
to 2011/12).

USDA Agricultural

Thebasisfor final selectionof thevariablesincludedin theregressionequationwas madebased

on the relative magnitudeof the R squaredvalues,the significanceof the t-values, and the

smalleststandarderrorof they coefficient. Analysisof thehistoric indicatorsdemonstratedthat

Corpus Christi metropolitan statistical area transportationand utility earnings, U. S. farm

earnings,U. S. wheatand sorghumproduction,and grossdomesticproductwere goodstatistical

predicatorsof the study area’s 1970-2000grain exports. Historically, Corpus Christi grain

exports were very strongly tied to both U. S. farm income and Corpus Christi MSA

transportationandutility earnings.Theoutputof theregressionanalysisshowedthat the income

variablesproducedhigher t values thangrain productionandgrossdomesticproduct;however,

all variables were significant at the 99 percentconfidence level. The relationshipbetween
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incomeandCorpusChristi grainexportsis illustrated in Figure3.

Figure 3
CorpusChristi Bulk Grain ExportsandIncomeVariables

Table 11 displays the 2006-2056baselinetonnageprojections. The 2006-56averageannual

growth rategeneratedfrom the regressionequationis 2.3 percent. The growth rategenerated

from the regressionequation is lower than the 1991-00averageannual rate of 7.4 percent;

however,asnoted,CorpusChristi grainexportswerevery stronglytied to U. S. farmincomeand

CorpusChristi MSA transportationand utility income. Incomewas a strong variable in the

regressionequation. The USDA forecastshows an averageannual decline of 1.3 percent

between2000-2012in U. S. farm income. The USDA productionand export forecastextends

through2012. The USDA forecastdocumentationnotesthat farm incomesupportsthat were

availableduring thenineteenninetiesarenot expectedfor 2000-2006.Theeffectof thephasing-

out of incomesupportscontributedto the expectedlow rateof growthfor CorpusChristi 2006-

2056 grain exports. The other major driver in the equation was Corpus Christi MSA

transportationandutility income. Incomein this sectoris projectedto grow atan averageannual

rateof 1.0 percentbetween2000-2012.
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—A— U. S. Farm Earnings * 1 .OE-07
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Corpus Christi Grain Exports, 1970-2000BasedRegressionEquation Output
Multiple R 0.947
R Square
AdjustedR Square
StandardError 451
Observations 31

Analysis of Variance Table
df SS MS
5 44,023,009 8,804,602

25 5,084,799 203,392
30 49,107,809

Coefficients StandardError t Stat Lower95% Upper95%
Intercept -210,232 67,054 -3.135 -348,332 -72,132
Year 101.548 32.467 3.128 34.681 168.4
CorpusMSA Trans/UtilitiesEarnings 10.681 1.752 6.095 7.072 14.290
U.S. FarmEarnings 0.076 0.009 8.144 0.057 0.095
U.S.FarmEmployment 1.939 0.867 2.236 0.153 3.724
U.S.WheatandSorghumProduction. -0.707 0.273 -2. 170 - -0.144 -

Source:USACE, WaterborneCommerceof theU. S.; USDA, Agricultural Statistics;U. S.
Departmentof Commerce,Bureauof EconomicAnalysis,CorpusChristi MSA andU. S.
earnings,1996;U. S. Departmentof Agriculture,EconomicResearchService,Agricultural
BaselineProjectionsto 2011/12,February2002.
a! The USDA!ERS2000-2011/12growthrateswereappliedto CorpusChristi’s 1998-2000average

Year

Table 11
CorpusChristi Bulk Grain ExportForecast(1998-2056)

1000’sof ShortTons
StandardError of

Base 95% ConfidenceInterval . theyEstimate
Forecast Lower Upper Minus 1 Plus 1

USDA
Growth Rate
Applicationa!

1998 1,404 1,404 1,404 1,404 1,404 1,404
1999 1,633 1,633 1,633 1,633 1,633 1,633
2000 1,484 1,484 1,484 1,484 1,484 1,484
2006 1,190 0 8,981 713 1,666 1,698
2012 1,678 0 10,121 1,202 2,154 1,881
2016 1,748 0 10,409 1,271 2,224 2,013
2026 2,023 0 10,966 1,546 2,499 2,388
2036 2,500 0 11,784 2,023 2,976 2,832
2046 3,514 0 13,280 3,038 3,991 3,359
2056 3,653 0

Average
13,705 3,176

Annual Growth Rate
4,129 3,984

2006-2056 2.3% nia 0.8% 3.0% 1.8% 1.7%

0.896
0.876

Regression
Residual
Total

F
43.3

SignificanceF
l.6lE-ll

tonnage.
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As shownin the Table 11, the forecastassociatedwith the 95 percentconfidenceinterval has

extremelywide upper and lower limits. The rangeassociatedwith the standarderror of the y

estimateis also presented. The application of this statistic, which measuresthe average

deviation of the predictedvalues from the 1970-2000observedvalues, generateda much

narrower range of values. Table 11 also displays a sensitivity estimatedby applying the

USDA/ERS 2000-2011i12averageannual wheat, corn and sorghum export growth rates to

CorpusChristi’s 1998-2000averagetonnage. The lower and upperend standarderrorof the y

estimateapplicationwasusedfor thesensitivity analysis.

REDUCTION IN TRANSPORTATIONCOSTBENEFITS

Channel deepeningbenefits were calculatedfor CorpusChristi crude petroleum,petroleum

products,and graincargoes.The transportationsavingsbenefitswerecalculatedusinga Federal

discountrateof 5.875 percentandusingFiscal Year 2002hourlyoperatingcosts. Transportation

costswere calculatedfor 45- to 52-foot channeldepthalternatives.

The transportationcosts and the savingsassociatedwith the proposedproject depth increases

were calculated using commodity specific vessel class and trade route distributions.

Transportationcosts were calculatedbasedon the channel depth alternativesand variables

associatedwith vessel design drafts, maximum feet of light-loading, underkeel clearance,

mileage traveled, and the number of hours to load and unload. Maximum vessel cargo

capacitiesfor crude oil, petroleumproducts, and grain were estimatedusing a rangeof load

factors obtained from IWR Report 91-R-l3, National Economic DevelopmentProcedures

Manual DeepDraft Navigation,November1991. The cargo capacityfactorspublishedin the

deepdraft manualfor dry bulk carriersandtankersareshownin Table 12.

Table 12
Adjustments for Estimating Actual VesselCapacity

Dry
Bulk TankerVesselDWT

<20000
20-70000
70-120000
>120000

Source:IWR Report91-R-13,NationalEconomicDevelopment
ProceduresManual, DeepDraft Navigation,November1991,p.77.

.90 .90

.92 .92

.95 .95
.97 .97
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The basic procedureusedto calculate transportationcosts using a 120,000-dwtforeign flag

tankerasan exampleis illustratedin Table 13. Similar computationsweremadefor appropriate

distancesand vesselsizesfor eachof the channeldepthalternatives.Theresultingcostsper ton

computationswerecalculatedovertherelevantrangeof vesselsprojectedfor eachchanneldepth

improvement,and the associatedsavingsper ton were measuredusing the net differences in

costsbetweentheexisting45-foot channeland thealternativechanneldepths. Thecomputation

presentedis for a direct shipment. The in-port cost was basedon an unloadingrate of 30,000

barrelsperhour. Unloadingratesvary andit wasfound that offshoreunloadingratesare faster

than in-port rates. The offshore ratesaverage40,000barrels per hour. Unloadingrates for

refinedproductsare significantly lessthanfor crudeoil. Industrynotedthatthesameunloading

rate and addedthat 5,000 to 10,000barrelsper hour is the standardunloadingratefor product

carriers.

Table 13
Transportation Cost Calculation

Mexico to houston(Direct Shipment)
DWT: 120,000
DesignDraft: 52 feet
CargoCapacity: 114,000dwt (120,000*.95)
ImmersionFactor(tonsper inch): 247
MaximumLoadon 45-ft Channelgiven 4-feetunderkeelclearance:
((l20,000*.95)~(247x 11 feetlight x 12 in!ft = 81,396 tons
Hourly Costat Sea: $1,160
Hourly Cost in Port: $ 908
Floursto LoadandUnloadfor 45-ft load: 36 a!
RoundTrip Mileage: 1400miles
Speed: 15 knots
Cost for Voyage: (1400miles/iSknots)*($l,160)= $108,267
VoyageCost/Tonfor 45-ft Channel:($108,920!81,396tons)$1.33/Ton
Loading& UnloadingCost/Tonfor 45-ft Channel:

(36hrsx $908)/(81,396tons)= $.42/short ton
VoyageCost/Tonfor 52-ft Channel:($108,920/(102,144tons)$1 .07/Ton

Loading& UnloadingCost/Tonfor 52ft Channela!:
(45 hrsx $908)1(102,144)= $.40ishortton

a! Basedon aloading andunloadingrateof 4,500 tonsperhour.
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Table 14 presentsrepresentativeroundtrip mileagefor the traderoutesor junction pointsused

for the transportationsavingscomputations. Tables 15 and 16 presentsthe Fiscal Year 2002

operating cost data. Foreign flag tankerswere usedto calculatethe transportationcosts for

foreign importsof crudepetroleumand petroleumproductimportsand exports. Foreign flag

bulk carriers are usedfor grain export tonnage. The vessel fleet projectionsare basedon

analysisof existingfleet utilization and anticipatedtrendsand thepremisethat vesselutilization

will gravitateto themostefficient vesselsizesfor a specific channeldepthgiven port depthand

traderouteconstraints.

Table 14
RepresentativeRound Trip Mileage to Corpus Christi

Coatzacoalcos,Mexico 1,360
U. S. Gulf CoastLighteringiLighteningZone 160
Venezuela 3,934
PanamaCanal 3,132
Salvador,Brazil 9,606
Rotterdam,Netherlands 10,318
Sture,Norway 11,172
North Africa, Algiers 10,556
WestAfrica (NigeriaandAngola) 13,030
PersianGulf and IndianSubcontinentvia SuezCanal 19,824
PersianGulf and IndianSubcontinentvia Capeof GoodHope 25,066
Singaporevia PanamaCanal 24,248
Singaporevia Capeof GoodHope 26,304

TradeRouteForecast

Theforeigntraderouteforecastsusedin this analysisaresummarizedin Table 17. Thecrudeoil

and petroleumproduct import trade route forecastsarebasedon ETA (2003) projections;the

petroleumproductexportforecastis basedon the World FleetForecast(1998-2050)projections.

The grain export forecastwasbasedon USDA forecastspresentedin the commodity forecast

sectionof this appendix. Reductionin transportationcostbenefitsfrom proposedCorpusChristi

channeldeepeningwerecalculatedfor a portionof crudepetroleum,petroleumproductandgrain

tonnage.Thepercentageof tonnageexpectedto accruebenefitsfrom deeperchanneldepthswas

identified basedexaminationof vesselsizes, vessel loads, foreign port depthsand constraints

suchas the PanamaCanal. Port depth,traderoute, and historical vesselutilization datawere
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Table 16
Foreign FlagBulk Carriers

Fiscal Year 2002VesselOneratin~Costs
Maximum Immersion Hourly OperatingCost

Cargo Factor at Sea In Port
13,500 65 $520 $379
23,000 89 $567 $410
32,200 110 $605 $437

36,800 119 $624 $450
46,000 137 $655 $481

55,200 154 $708 $508
64,400 169 $757 $544
76,000 184 $805 $579
85,500 198 $861 $624

95,000 211 $916 $669
114,000 236 $1,028 $755
128,250 254 $1,060 $769
142,500 272 $1,092 $782

Table 15
Foreign Flag Tankers

Fiscal Year 2002VesselOperating Costs
Design

Draft(ft) DWT
Maximum

Cargo
Immersion

Factor
Hourly OperatingCost Hrs in Port

Loador Unload
to
a!at Sea in Port

30 20,000 18,000 79 $673 $542 7
32 25,000 22,500 91 $698 $561 9
35 35,000 31,500 113 $753 $601 12

40 50,000 45,000 141 $833 $664 18
42 60,000 54,000 159 $888 $704 22
44 70,000 63,000 175 $938 $743 25
46 80,000 76,000 191 $988 $783 29
47 90,000 85,500 206 $1,033 $818 33
52 120,000 114,000 247 $1,160 $908 43
55 150,000 145,500 285 $1,294 $1,005 55

58 175,000 169,750 315 $1,412 $1,096 65
60 200,000 194,000 343 $1,525 $1,183 74
66 265,000 257,050 411 $1,816 $1,401 100
70 325,000 315,250 468 $2,015 $1,537 120

Source: EconomicGuidanceMemorandum02-06,Deep-DraftVesselOperatingCosts.
a! Presentationis basedon aloadingand unloadingrateof 5,250tons per hour or35,000barrelsperhour.
As discussedin the text, therateusedfor the costcalculationsdependson thecargoandthe location.

Design
Draft(ft)

27
32
35

37
40
42
44

46
48
50
52
54
S6

DWT
15,000
25,000
35,000
40,000
50,000
60,000
70,000
80,000
90,000

100,000
120,000
135,000
150,000

Hrs in Port to
Loador Unloada! a!

6
11
15
17
21
26
30
34
38
45
50
54
62

Source: EconomicGuidanceMemorandum02-06,Deep-DraftVesselOperatingCosts.
a! Basedon aunloadingrateprovidedby theCorpusChristigrainelevator.

25



Table 17
Corpus Christi Ship Channel

Trade Route Forecast2000through 2056
Percentageof Tonnageby Trade Routefor the Major Commodity Groups

2000 2006 2016 2026 2036 2046 2056
Crude Petroleum Imports a! c/
Latin America & Caribbean 34% 41% 39% 41% 44% 46% 49%
Europe&Africa 39% 25% 21% 19% 18% 17% 16%
PersianGulf 22% 31% 37% 37% 36% 35% 34%
FarEast 6% 3% 3% 2% 2% 2% 1%
Total 100% 100% 100% 100% 100% 100% 100%
Petroleum Product Imports a! b/ c/
Latin America& Caribbean 28% 63% 67% 66% 63% 64% 61%
Europe&Africa 53% 22% 15% 15% 17% 18% 19%
PersianGulf 16% 8% 13% 13% 13% 14% 14%
FarEast 3% 7% 6% 5% 6% 6% 6%
Total 100% 100% 100% 100% 100% 100% 100%
Petroleum Product Exports b/ cl
Latin America& Caribbean 58% 46% 49% 51% 51% 51% 49%
Europe& Africa 38% 43% 39% 36% 34% 35% 36%
PersianGulf 2% 3% 4% 4% 4% 5% 5%
FarEast 2% 8% 8% 10% 10% 11% 11%
Total 100% 100% 100% 100% 100% 100% 100%
Bulk Grain Exports c/
Latin America& Caribbean 33% 29% 32% 32% 32% 32% 32%
Europe& Africa 57% 41% 39% 39% 39% 39% 39%
PersianGulf 9% 7% 7% 7% 7% 7% 7%
FarEast 1% 23% 22% 22% 22% 22% 22%
Total 100% 100% 100% 100% 100% 100% 100%
a! Applicationof USETA 1999-2010traderoutecrudeoil andproductforecaststo CorpusChristi.
hi Application of World FleetfMcGraw-Hill 1999-2050petroleumproductexporttraderouteforecast.
c/ Port depth,trade route, and historical vesselutilization data were used to identify the percentageof tonnage
anticipatedto benefitfrom the CorpusChristiproposeddepthincreases.

used to identify the percentageof tonnageanticipatedto benefit from the Corpus Christi

proposeddepth increases. CorpusChristi will not accruedeepeningbenefitsfor movements

associatedwith WesternSouth America traderoutenor for most movementsfrom theFarEast

dueto thevesselbeamwidth constraintof 106 feet andthedepthconstraintof 39.6 feet. Some

crudeoil shippedfrom theFarEastis shippedin post-Panamaxvesselsand thesevesselsarrive

in theGulfof Mexico from by wayof theSuezCanalortheCapeof GoodHope. Post-Panamax,

Suez, and small VLCC vesselsused for crude oil could realizecost savings from increased

channeldepthsin CorpusChristi andthebenefitcalculationsreflect this inclusion.
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CrudePetroleumImports

Reductionsin the vesseloperatingcosts for CorpusChristi’s foreign crudepetroleumimports

were calculatedbasedon the differencein transportationcostsbetweenthe without-projectand

with-project conditions. Transportationcosts and savingswere calculatedfor crude petroleum

import tonnagesusing the fleet distributions that were presentedin Table 17. Transportation

savingsbenefitswere calculatedfor approximately50 percentof CorpusChristi’s 199812000-

tonnagebase. Application of thetraderouteforecastto CorpusChristi showedthat 79 percent

of 2006-56crudepetroleumimport tonnagecouldbenefit from a project depthin excessof 45

feet. For the50-footchannel,this percentagewould decreaseto 77 percentand to 66 percentfor

the52-footproject. Theexpectedincreaseis tied to the traderouteforecasts.Thedistribution of

1996-98CorpusChristi crudeoil import tonnageby origin port is presentedin Table 18. The

1996-98recordsshow that an estimated54 percentof crude oil imnports are shippedfrom ports

with depthsover 45 feet. Approximately35 percentof 1996-2000tonnagewas transportedin

vesselswith loaded draft of 40 feet or greater. Review of Corpus Christi’s 2000 records

indicatedcontinuedtradewith theports listed in Table 19.

Methodsof shippingcrudeoil aredirect, lightered, lightened,andtransshipped.Distribution of

1996/99 tonnageby method of shipment(direct, lightered,transshipped)is presentedin Table

19. Direct shipment, as the nameimplies is the transferof tonnageby vesselbetweentwo

coastalports. Lightering involves the transferof tonnageat an offshorelocation from a larger

vessel,called a VLCC (Very Large Crude Carrier), onto one or mnore shuttle vessels. With

lightering, the VLCC doesnot enterthecoastalreceivingport. Transshippingoccursat oneof

severalCaribbeanport locations,and like lightering, it involves the full dischargeof a VLCC.

Theadvantageof transshippingis that vesselturnaroundis fasterthanwith lightering; however,

the frequencyof transshippinghas decreasedin recent years due to its relative high cost in

comparisonto lightering. Thecurrentpercentageof CorpusChristi transshippedtonnageis very

small in comparisonto lightering. A frequentalternativeto eitherdirect shipmentor lightering is

lightening. The term lighteningdescribesthe processwhereenoughcargois offloadedfrom a

tankerto permit the light-loadedvesselto entera confinedchannelsystem. The format of the

USCE’s WCSC’s shipping records, which are obtainedby the USCE throughthe Bureau of

Census,do not providesufficient informationto distinguishlightenedtonnagefrom direct or
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Port Name
ARZEW
SKIKDA

ALL OTHER ALGERIA PORTS

FREEPORT,GRAND BAHAMA I
ALL OTHER BRAZIL PORTS N OF
REC1FE
ALL OTHER COLOMBIAN CARiBBEAN
PORTS 4,287,316

SHELLHAVEN 6,117,431

TALLINN 91,570

WILHELMSHAVEN 107,856
HIGH SEAS,GULFOF MEXICO 4,213,112

CAYO ARCAS 5,927,615

DOS BOCAS 8,368,171
ORANGESTAD 75,496

SAN NICOLAS BAY 1,889,282

ROUERDAM 21,786

BONNY 2,938,120
KWA IBO TERMINAL 11,220,474

STURE 3,644,545

RAS TANURA 4,614.099

ALL OTHER SAUDI ARABIA PORTS 79,852

LOME 3,654,977

POINTA PIERRE 47,126
RIO HAINA 1,338,047

PUERTOLA CRUZ 17,903,154

ELPALITO 138,507
ALL OTHERVENEZUELA PORTS 2,215,552

Total for Port DepthsOver45 feet 49,624,998
TotalTonnagefor 1996-98 79,324,154

%of 1996-98Total 54%

75 atltaqui.
56 at severalAtlantic Coast

ColombianPorts

47-9

54

66

76

72.2

89.9
76

76

74-3

74.8

85.3
75.4

61-65

61-65at RasTanura

45.9

52
58

46 to 50

46 to 50

55 at PuertoLaCruz

Less!ikety to Utilize DeeperDepths at Corpus Christi - -- - - - -. -

VANCOUVER 93,851 Canada PanamaCanalRestriction
ALL OTHERCHILE PORTS 57 Chile PanamaCanalRestriction
ALL OTHER REPUBLICOF CHINA
PORTS

Table 18
1996-98Total Crude Oil Import Total Tonnageby Channel Depth

Likely to Utilize DeeperDepths at Corpus Christi
1996-98Total TonnageCountry DepthInformation(ft)

199,808 Algeria 76
1,597,314 Algeria 45.9

85,661 Algeria

130,188 Bahamas 76

59,288

76 at Anew; 46 at Skikda

Brazil

Colombia

England

Estonia

Germany

Gulf of Mexico

Mexico

Mexico
NetherlandAntilles

NetherlandAntilles

Netherlands

Nigeria

Nigeria
Norway

SaudiArabia

SaudiArabia

Togo
Trinidad

Trinidad

Venezuela

Venezuela
Venezuela

DALIAN

LA LIBERTAD

116,042

1,656,009

221,396

China
China

Ecuador

PanamaCanalRestriction

57.4, PanamaCanalRestriction

PanamaCanalRestriction

CONTINUED NEXT PAGE
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Table 18 (continued)

Port Name
ALEXANDRIA

MADRAS

MURMANSK

GEORGETOWN

PULAU SAMBU

ASHDOD

ALL OTHERMALAYSIA PORTS
ALL OTHERSINGAPOREPORTS

ALTAMIRA
COATZACOALCOS a!

PAJARITOSa!

TUXPAN

VERACRUZ

CALABAR

LAGOS

LEIXOES
SINGAPORE
ALL OTHERTURKEY MED.REGION
PORTS

ISTANBUL

FUJAIRAH
AMUAY BAY

l996-~)8TotalTonnageCountry

461,214 Egypt

204,283 India

383,191 FormerUSSA

1,178,169 Guyana

304,993 Indonesia
3,220,275 Israel

453,933 Malaysia

47,937 Malaysia

Turkcy
Turkey

UnitedArabEmirates
Venezuela

DepthInformation(ft)

35.0

36 to 40

37-4

33.0

41-45
42.6

PanamaCanalRestriction

PanamaCanalRestriction

42.0

42.0

42.0

42.0

30.8
26 to 30, plannedimprovementsat
Calabar
21 to25

44.6
66-70

Generallyless than40

39.4

36 to 40
41 to45

331,102

116,254

783,695

88,905

782,782

570,512

188,888

105,844
43,578

Mexico

Mexico

Mexico

Mexico

Mexico

Nigeria
Nigeria

Portugal
Singapore

39,587

I ,428,975
91,806

396,819

LA GUAIRA 11,055,751 Venezuela 19.7

PUERTOMIRANDA 12,333,308 Venezuela

Total for DepthsUnder45 feet 36,699,156

TotalTonnagefor 1996-98 79,324,154

% of 1996-98Total 46%
a) Locatedin thesameregionas theoffshoreCayoArcas, Mexico’soffshoreoil terminal. CayoAreascan load
vesseldrafts of up to 76 feet.

Source: National ImageryandMappingAgency,2000World Port Index,Pub. 150; Lloyds, Portsof theWorld,
1995; USACE, WaterborneCommerce1996-98detailedrecords.

39.5
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Table 19
CorpusChristi ChannelCrudePetroleumImports

Distribution of Tonnage by Method of Shipment and Trade Route

2000
Distribution

TradeRoute 45-ft
Mexico and EasternS America
Direct 97%
Lighteredor Lightened 3%
Europe/Africa/Mediterranean
Direct Shipments 44%
Lightenedand 56%
Middle East
Direct 0%
LighteredorLightened 100%
Far East
Direct 2%
Lighteredor Lightened 98% ______________________________________
Source: USACE, WaterborneCommerceof the U. S.;
crudeoil andproductforecaststo CorpusChristi.

lightered tonnage. Industry personneland additional Bureau of Censusand pilots records

showedindicatedthat lightening is commonfor shipmentsfrom Africa and Europe. Thetanker

sizes associatedwith lightening on the TexasCoast generallyrangefrom 120,000to 175,000

dwt. Tankerslarger than 175,000dwt arenormally lightered. Shipmentsfrom Europe/North

Sea!Africatraderouteareusually transportedin tankersbetween80,000and 175,000dwt, with

direct shipmentsgenerallyusing tankersbetween80,000and 120,000dwt. Tankerslarger than

175,000dwt are normally lightered. Shipmentsfrom Europe/NorthSea/Africatraderouteare

usually transportedin tankersbetween80,000and 175,000dwt, with direct shipmentsgenerally

using tankersbetween 80,000 and 120,000 dwt. The primary size vessel used on the

Mexico/EasternSouth America route for shipments into CorpusChristi and other U. S. Gulf

Coastports is 80,000to 100,000dwt; however,vesselsup to 120,000dwt are not uncommon.

Review of the 1999 Fairplay TankerRegistershowed that the design drafts associatedwith

tankersof 80,000to 100,000dwt generallyrangefrom 40 to 51 feet,with theaveragebeing44

feet. The limited volumes of direct shipmentsfrom the Middle East are usuallyshippedin

vesselsbetween80,000and 120,000dwt.

2006-56Distribution
45-ft 47-ft 48-ft 49-ft 50-ft 52-ft

100%
0%

100%
0%

100%
0%

100%
0%

100%
0%

100%
0%

50%
50%

50%
50%

50%
50%

50%
50%

50%
50%

50%
50%

0%
100%

0%
100%

0%
100%

0%
100%

0%
100%

0%
100%

0%
100%

0%
100%

0%
100%

0%
100%

0%
100%

0%
100%

Application of USEIA 1999-2010trade route
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Regardlessof traderoute,the vesselsizesutilized arealso relatedto thewaycrudepetroleumis

sold. Currently,crudepetroleumis sold in parcelsof 500,000barrels. A 500,000-barrelparcel

convertsto approximately75,000short tons. The mosteconomicalsizevesselfor a75,000-ton

parcel is between75,000and 100,000dwt. For 150,000-tonparcels,the mostefficient size is

between150,000and 175,000dwt. Ninety-fourpercentof the 100,000to 140,000dwt vesselsin

the world fleet havedesign drafts in excessof 45 feet, and 32 percentof the vesselsbetween

75,000 and 100,000 dwt have design drafts over 45 feet. The with project condition was

formulatedassumingthat themaximumship sizefor both direct shipmentsand lighteredvessels

would be 175,000dwt. Vesselsover 100,000dwt would continueto be light-loadedunderthe

with projectcondition; however,therewould be a reductionin thenumberof feet light-loaded.

Gulf Coastindu~trypersonnelindicatedthat parcel size and associatedship size is primarily a

function of the existing channeldimensionsand that an increasein channeldimensionswould

likely result in ashift to largerparcelsizesand largervessels.

The traderoutespecific costsfor the Mexico/EasternSouth America,Europe/NorthSea/Africa,

and Middle East/IndianSubcontinenttrade routes were analyzedin order to determinewhy

lightering or lightening is not usedas the exclusive shipping method. Table 20 displays a

comparativesummary of transportationcost by method of shipment and channel depth

alternativefor the major traderoutes. The sensitivityof thetransportationcostbenefitsrelates

vessel sizeemployedand to logistical factors associatedwith offshoretransferarrangements.

Due to the lack of published documentation,industry inquiries were made and risk and

uncertaintysoftwarewas utilized. The @Risk software was usedto evaluatethe output of

multiple spreadsheetscontainingprobability distributions. The critical variable affecting the

probabilitydistributions is thenumberof hoursit takesto set-upand completeoffshoretransfers.

The costs generatedfrom the traderoute specific offshore transferprobability functionswere

comparedto the cost for direct shipmentfor thepurposeof determiningwhich shipmentmethod

was most efficient. The probability functions were also used to determineif methodsof

shipmentmight changeif the Inner HarborChannelwas deepened.The probability functions

served to verify the rationale for a shipper’sdecisionto choice direct shipmentor offshore

transfer.
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Table 20
CorpusChristi CrudePetroleumImports

TransportationCostby Method of Shipmentfor RepresentativeTradeRoutes

Channel Mexico Venezuela Africa andMediterranean Middle East

Depth Mean - Mm Max Mean Mm Max Mean Mm Max - Mean Mm -, Max

DirectShipment
45 $1.78 $1.71 $1.84 $4.18 $4.00 $4.35 $10.91 $10.46 $11.40 $18.77 $17.94 $19.64

47 $1.69 $1.62 $1.75 $3.93 $3.76 $4.09 $10.22 $9.80 $10.68 $17.56 $16.80 $18.39

48 $1.65 $1.58 $1.70 $3.81 $3.66 $3.97 $9.90 $9.50 $10.35 $17.01 $16.28 $17.82

50 $1.58 $1.52 $1.62 $3.61 $3.47 $3.76 $9.33 $8.95 $9.75 $16.02 $15.33 $16.78

52 $1.50 $1.46 $1.53 $3.40 $3.30 $3.45 $8.72 $8.46 $8.85 $14.95 $14.50 $15.17

Lightened

45 $3.99 $2.78 $4.48 $5.54 $4.21 $6.14 ~. $10.45 $8.74 $11.49 $14.98 $12.92 $16.46

47 $3.93 $2.75 $4.42 $5.48 $4.18 $6.11 ~. $10.38 $8.71 $11.45 $14.92 $12.90 $16.46

48 $3.93 $2.75 $4.42 $5.48 $4.18 $6.11 $10.38 $8.71 $11.45 $14.92 $12.90 $16.34

50 $3.92 $2.74 $4.39 $5.47 $4.17 $6.11 $10.37 $8.70 $11.43 $14.91 $12.89 $16.34

52 $3.92 $2.74 $4.39 $5.47 $4.17 $6.11 $10.37 $8.70 $11.43 $14.91 $12.89 $16.34

Lightened

45 $5.71 $2.40 $8.50 $6.81 $3.49 $9.59 $10.29 $6.97 $13.07 $15.92 $12.50 $18.60

47 $5.71 $2.36 $8.50 $6.81 $3.46 $9.59 $10.29 $6.94 $13.07 $15.92 $12.46 $18.60

48 $5.10 $2.35 $7.57 $6.19 $3.44 $9.59 $9.98 $6.92 $12.15 $15.20 $12.45 $17.67

50 $5.10 $2.31 $7.57 $6.19 $3.41 $9.59 $9.98 $6.89 $12.15 $15.20 $12.41 $17.67

52 $5.10 $2.31 $7.57 - $6.19 $3.41 $9.59 $9.98 $6.89 $12.15 $15.20 $12.41 $17.67

It was found through industry inquiries and additional review of vessel documentationthat

lightening is often a preferablealternative to lightering for North Sea/Africa/Mediterranean

movements.For purposesof analysis,thegeographicregionthat includesNorthSea,Africa, and

Mediterranean,is referredto as“Region 2” in this analysis. Reviewof thevesseltraffic records

showed that for the period 1997-98, approximately 44 percent of North

Sea/AfricalMediterraneanmovementsto CorpusChristi were shippeddirect and the remaining

56 percentwaslighteredor lightened. Theresultsof the risk analysisverified that the 1997-98

shipmentmethodswere reasonable. The analysisalso verified the economicrationalefor the

methodof shipmentchoicesfor Mexico, Venezuela,Middle East,and FarEast. For the years

1996-97, less than ten percent of movements from Mexico and Venezuela were

lightered/lighteningand over90 percentof movementsfrom the Middle EastandFarEastwere

lightered. Thereis largevariability associatedwith thetime it takesto lighter andthe lower the

costdifferencebetweendirect versusoffshoretransfercosts,the highertheprobabilityof direct

shipmentbecomes. Industrypersonnelindicatedthat thenumberof daysto completelylighter a

VLCC normally rangesfrom 4 to 10 and that theaveragenumberof daysto completelylighter

200,000 to 300,000dwt vesselsis 5.5; however, it was noted that 2 weeksis not uncommon.
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Five anda-halfdaysequateto 1.5 timesthein-port unloadingrate.Utilization of theupperlimit

of 2 weeksappearsto relateto a lessthanoptimalnumberof shuttlesandshuttleturnaroundrate.

Therangeof costsshown in Table 20 was calculatedusing a probability distribution of number

of hoursto lightered. The minimum costsare associatedwith optimal sizedmotherand shuttle

vesselsgiven the channeldepthconstraint. Both the minimum and maximum cost functions

were definedusing thesamerangeof vessels.Thevesselsusedin theanalysisweredefinedon a

channelspecificbasis. Themothervesselsizesof 120,000to 150,000dwt wereusedfor the45-

foot channellightening costsand vesselsup to 175,000 dwt were usedfor the 48- to 52-foot

channeldepths. Theassociatedshuttlesizesweredefinedbasedon costefficiencies.

Due to its relatively small volume and decreasinguse,transshippingcostsand, theuncertainty

associatedwith averagetransshippingconditions were not assessed,nor were a comparative

assessmentmadefor WesternSouth American tonnage. Nearly all WesternSouth America

tonnageis shippeddirect. WesternSouth Americatonnageand direct shipmentsfrom the Far

East are normally transportedvia thedraft-restrictedPanamaCanal. The maximumloadeddraft

that can be accommodated through the Canal is 39 feet and the maximumbeamwidth is 106

feet. As shownin Table20, only 13 percentof 1998-99Far Easttonnageshippeddirect. The

mothervesselsoriginating in the Far East and associatedwith Far East-to-U. S. Gulf Coast

lighteringnormallyarrivein theGulf via theSuezCanalor theCapeof GoodHope.

The cost datasummarizedin Table20 showsthat for tonnagefrom Mexico and EasternSouth

America,direct shipmentis clearly the leastcostalternativeandthat for tonnagefrom theMiddle

Eastand Indian Subcontinent,lightering is clearly the leastcost alternative. Lightering would

also be theleastcost alternativefor FarEasttonnage. Comparisonof direct shipmentcost with

those for lightering or lightening for the Europe/NorthSea/Africaroutepresentedin Table 20

indicatedthat while the averagecostfor both lighteringor lighteningis lessthantheaveragecost

for shipping direct, the percentagedifferencebetweendirect shipmentcosts and the offshore

alternativesare considerablyless than for the Mexico and Mideast routes. The relative

closenessin the costsbetweenshippingmethodsfor Europe/NorthSea/Africatonnage,and the

varianceassociatedwith thenumberof daysnecessaryto completetheoffshoretransferprocess,

contribute to this relatively high percentageof direct shipmentfor this route.A high historical

delayfrequency,in associationwith the relativeclosenessin costsbetweenshippingmethods,

contributes to a proportion of direct shipmentsthat is higher than what might occur if the

varianceassociatedwith the cost of lighteringdid not overlap with the cost of shippingdirect.

Examinationof the cost dataindicatedthat an increasein channeldimensionswould probably
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resultin an increasein direct shipmentmovementsfor Europe,NorthSea,and Africa shipments.

Themaximumsizevesselsusedfor Nigeriancrudeoil are in the 80,000to 130,000dwt range.

Vesselsover 200,000dwt areusedfor some North Seamovementsand would continueto be

associatedlighteringoperationsunderthewith projectcondition.

Comparisonof the method of shipmentcosts for the EasternSouth America and PersianGulf

routes did not indicate that the proposedproject designwould provide an incentive to switch

from one methodof shipmentto another. Lightening is not cost effective for tonnageon the

PersianGulf traderoutebecausethe economiesof scaleassociatedwith existing practicesresult

in a lower cost for lightering than what would be attainedthrough lightening. The reason

lightering is cheaperthan lightening for PersianGulf/Indian Subcontinentshipmentsis because

the magnitudeof the mileage componentof the per ton cost is large enough to offset the

relatively largefixedcost attribuTableto havingthe mothervesselremainoffshorefor 5.5 days.

For similar reasons,the relative short distance and high fixed costs associatedwith either

lighteningor lightering, eliminatesany incentivefor Mexico/EasternSouth Americashipments

to shift to lightening. Despitetheclearlackof economicrationalefor lighteringMexico/Eastern

South America tonnageor shippingPersianGulf/Indian Subcontinenttonnagedirect, relatively

inefficient shippingmethodsareusedfor someshipmentson thesetraderoutes. Thedecisionto

lighter Mexico/EasternSouth Americatonnageor ship PersianGulf/indian Subcontinenttonnage

direct resultsfrom lessthanperfectworld marketconditions. Thecrudepetroleumtransportation

savingsbenefits are displayedin Tables 21-23. Table 24 presentsthe distribution of crude

petroleumimports by traderoute and the proportion expectedto benefit from channeldepths

over45 feet.

Foreign PetroleumProductTonnage

Transportationsavingsbenefitswerecalculatedfor CorpusChristi petroleumproductimport and

exporttonnage. Benefitswere calculatedfor 30 percentof 2005-56petroleumproductimports

and 10 percentof export tonnage. The percentageof future petroleumproduct movements

expected to benefit from channel depths over 45 feet was identified based on examination of

vessel sizes, vessel loads, foreign port depths associatedwith Corpus Christi’s 1996-99

petroleumproduct imports and exports and the Departmentof Energy’s U. S. and the World

FleetForecast’sU. S. Gulf Coastproducttradeforecasts.
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Table 21
CorpusChristi CrudePetroleumImportsTransportationCost andSavingsby ChannelDepth

Depth 45 ft. 47 ft. 48 ft. 49 ft. 50 ft. 52 ft.
Transportation Costfor Direct Shipmentsby Year

Transportation Savingsby Channel Depth

2000 $37,669,998 $35,412,835 $34,398,911 $33,481,425 $32,563,938 $30,629,126
2006 $33,923,002 $31,904,022 $30,997,833 $30,178,160 $29,358,486 $27,634,220
2016 $41,082,022 $38,637,299 $37,540,041 $36,547,547 $35,555,054 $33,467,349
2026 $45,973,638 $43,246,121 $42,022,390 $40,915,699 $39,809,008 $37,483,707
2036 $49,766,759 $46,830,957 $45,514,696 $44,324,727 $43,134,758 $40,639,785
2046 $54,607,020 $51,401,906 $49,965,794 $48,667,866 $47,369,939 $44,653,781
2056 $60,614,500 $57,072,347 $55,486,081 $54,052,827 $52,619,573 $49,625,210

2000 $2,257,163 $3,271,087
2006 $2,018,980 $2,925,169
2016 $2,444,723 $3,541,981
2026 $2,727,517 $3,951,248
2036 $2,935,802 $4,252,063
2046 $3,205,114 $4,641,226
2056 $3,542,153 $5,128,419

2006-56 $2,575,791 $3,731,409@ 5.875%

$4,188,573
$3,744,842
$4,534,475

$5,057,939
$5,442,032
$5,939,154
$6,561,673
$4,776,485

$5,106,059
$4,564,515

$5,526,968
$6,164,630
$6,632,000
$7,237,081
$7,994,927
$5,821,561

$7,040,872
$6,288,782
$7,614,673
$8,489,931
$9,126,974
$9,953,239
$10,989,290
$8,017,177.

Table 22
CorpusChristiCrudePetroleumImportsTransportationCost andSavingsby ChannelDepth

Depth 45 ft. 47 ft. 48 ft. 49 ft. 50 ft. 52 ft.
Transportation Cost for Lightered and Lightened Shipmentsby Year

2000 $47,852,856 $47,820,739 $47,740,031 $47,688,638 $47,637,245 $47,637,245
2006 $57,383,717 $57,355,915 $57,257,006 $57,195,362 $57,133,718 $57,133,718
2016 $95,432,200 $95,398,348 $95,231,498 $95,129,021 $95,026,545 $95,026,545
2026 $109,681,371 $109,645,053 $109,452,744 $109,334,943 $109,217,143 $109,217,143
2036 $114,203,604 $114,167,546 $113,966,862 $113,844,146 $113,721,429 $113,721,429

2046 $119,303,530 $119,267,135 $119,057,133 $118,928,873 $118,800,614 $118,800,614
2056 $124,954,079 $124,916,738 $124,696,522 $124,562,120 $124,427,718 $124,427,718

Transportation Savingsby Channel Depth
2000 $32,117 $112,825 $164,218 $215,611 $215,611
2006 $27,802 $126,711 $188,356 $250,000 $250,000
2016 $33,852 $200,702 $303,179 $405,655 $405,655
2026 $36,318 $228,628 $346,428 $464,228 $464,228
2036 $36,057 $236,741 $359,458 $482,175 $482,175
2046 $36,395 $246,397 $374,657 $502,916 $502,916
2056 $37,341 $257,557 $391,959 $526,361 $526,361

2006-56@ 5.875% $34,084 $199,142 $300,587 $402,032 $402,032
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Table 23
CorpusChristi CrudePetroleumImports

TransportationCostandSavingsSummary

2000
2006
2016
2026
2036
2046
2056

47ft. 48 ft. 49ft. 50 ft.
Transportation Cost for Total Movementsby Year

$83,233,574 $82,138,942 $81,170,063 $80,201,183
$89,259,937 $88,254,839 $87,373,522 $86,492,204

$134,035,647 $132,771,539 $131,676,568 $130,581,598
$152,891,174 $151,475,134 $150,250,643 $149,026,151
$160,998,503 $159,481,558 $158,168,873 $156,856,187

$170,669,041 $169,022,927 $167,596,740 $166,170,552

$181,989,085 $180,182,603 $178,614,947 $177,047,291

Transportation Savings by Channel Depth
$2,289,280 $3,383,912 $4,352,791 $5,321,671
$2,046,782 $3,051,880 $3,933,197 $4,814,515
$2,478,575 $3,742,684 $4,837,654 $5,932,624
$2,763,835 $4,179,875 $5,404,367 $6,628,858
$2,97l,85~ $4,488,804 $5,801,490 $7,114,175
$3,241,509 $4,887,623 $6,313,811 $7,739,998
$3,579,494 $5,385,976 $6,953,632 $8,521,288

EquivalentAnnualSavings5.857%
$2,609,875 $3,930,551 $5,077,072

$78,266,371
$84,767,938
$128,493,894
$146,700,850
$154,361,214
$163,454,395
$174,052,928

$7,256,483
$6,538,781
$8,020,328
$8,954,159
$9,609,149

$10,456,155
$11,515,651

The vesselssizes and port depths associatedwith CorpusChristi’s 1996-99product imports

showedthat 20 percentof imports were shippedin vesselswith designdrafts over 50 feet and

were33 percentof importswereshippedfrom ports with depthsin excessof 50 feet. Thevessel

sizesassociatedwith theseimport movementsrangefrom 80,000 to 150,000. Table25 presents

the 1996-98 distribution of petroleumproduct import and export tonnageby origin port.

Examinationof the vesselsizedatashowedthat 6 percentof existing productexportstonnage

wasshippedin vesselswith designdrafts in excessof 45 feet and 4 percentof tonnagewas

shippedto foreign portswith depthsin excessof 50 feet. The vesselsizesassociatedwith these

export movementspresentlyrange from 80,000 to 100,000. Application of the trade route

forecaststo CorpusChristi showedthat 10 percentof 2006-56productexport tonnagecould

benefitfrom a projectdepthin excessof 45 feet.

2000
2006
2016
2026
2036
2046
2056

Depth 45 ft.

$85,522,854
$91,306,719
$136,514,222
$155,655,009
$163,970,362

$173,910,550

$185,568,579

52 ft.

2006-56@ 5.875% $6,223,593 $8,419,209
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Table 24
Corpus Christi Crude Petroleum Tonnage(1000’sof short tons)

2000 2006 2016 2026 2036 2046 2056

Direct ShipmentTonnageUsedfor Channel DeepeningBenefits
SouthAmerica& Mexico 7,605 7,377 8,952 10,464 12,227 14,287 16,694

Mexico a) 3,123 3,820 4,635 5,418 6,331 7,398 8,644

Latin America a) 4,483 3,557 4,317 5,046 5,896 6,889 8,050
Africa & North Sea 2,044 1,493 1,893 1,995 1,988 2,060 2,206

NSea 1,224 328 310 302 266 234 207

Africa 820 1,165 1,583 1,694 1,722 1,825 1,999

Middle East 0 0 0 0 0 0 0
FarEast 0 0 0 0 0 0 0

Sub-Total 9,649 8,871 10,846 12,459 14,214 16,346 18,900

Lightered TonnageUsedfor Channel DeepeningBenefits
SouthAmerica& Mexicoa! 0 0 0 0 0 0 0

Europe/Africa/Med 0 228 277 324 378 442 516

MiddleEast 204 1,493 1,893 1,995 1,988 2,060 2,206

Far East 977 3,768 6,627 7,721 8,151 8,614 9,110

Sub-Total 1,298 419 539 517 452 397 351

Total Tonnage for Deepening Calculation

ApplicableTonnage12,129 14,779 20,182 23,015 25,182 27,859 31,084
TotalTonnage35,121 42,037 51,023 54,050 53,093 57,488 59,821

% ofTotal Tonnage 35% 35% 40% 43% 47% 48% 52%
Source:USACE,WaterborneCommerceof theU. S., andUSDOE/EIA2003Annual Reviewapplication.

a) Excludesmovementto WesternMexicoandSouthAmerica.

After identifying the percentagerangeof tonnageconstrainedby the 45-foot Corpusdepth,the

traderoutes associatedwith thesemovementswere evaluatedin relationshipto the USEIA and

WEF trade route forecasts. Examinationof Corpus Christi’s 1996-99 routings showed that

tonnageassociatedwith largervesselsmoving to deepwaterports is primarily associatedwith

NorthernEuropeand the PersianGulf. Total project tonnageand the volumesand associated

trade route sharesusedto calculateproject benefitsfor Corpusproject depthsover 45 feet are

displayedin Tables26 and 27. The USEIA and WFF forecastsshow that refinedproduct

import and export tradebetween the U. S. regions and Northern Europe and PersianGulf

locationswill continuefor theperiod2006to 2025/50.
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Table 25
Corpus Christi Petroleum Product Import and Export Tonnage(1996-98)

Petroleum Product Exports

PortandCountry - Total DepthInformation(ft) -

AMSTERDAM, HOLLAND 12,375 46 to 50
ANTWERP,BELGIUM 210,240 55
BILBAO,SPAIN 75,147 OverSO
RO’VFERDAM, NETHERLANDS 101,801 Over50
GrandTotal RestrictedTonnage 399,564
3-yeartotal tonnage,1996-98 9,153,116
Percentof Total 4.4%

Petroleum Product Imports
Port andCountry Total
ABII)JAN, COTEDWORIE 109,568 66 to 70
ALL OTHER SAUDI ARABIA PORTS 434,631 Over50
AMSTERDAM, HOLLAND 72,999 46 to 50
ARZEW, ALGERIA 758,727 76
FREEPORT,GRAND BAHAMA ISLAND 56,484 76
MINA ABD FAHL, KUWAIT 410,502 51 to 55
ORANGESTAD,NETFI. ANT. 100,124 76
RAS TANURA, SAUDIA ARABIA 3,434,828 76
ROTFERDAM, NETHERLANDS 70,505 Over50
SAN NICOLAS BAY, NETH. ANT. 78,325 76
TALLINN, ESTONIA 140,283 54
TARRAGONA, SPAIN 75,902 55
GrandTotal RestrictedTonnage -. 5,794,792
3-yeartotal tonnage,1996-98 17,569,540
PercentofTotal 33.0%
Source: National ImageryandMappingAgency, 2000World Port Index,Pub.150; Lloyds, Portsof
theWorld, 1995; USACE,WaterborneCommerce1996-98detailedrecords.

The CorpusChristi sharewasestimatedbasedon theassumptionthat percentageof thesedraft-

constrainedmovementswould be continueto move throughU. S. Gulf Coastports. The U. S.

Gulf Coast 1998/99to 2050 projectionsshowsincreasingvolumesof tonnagemoving in large

vessels. Table 28 presentsthe U. S. Gulf Coastdistribution of petroleumproducttonnageby

vesselclassandtheCorpusChristi application. Tables29 and 30 displaythetransportationcost

savingsbenefitsfor petroleumproductimport andexporttonnage.
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Table 26
Corpus Christi PetroleumProduct Imports by Trade Route

291,060

5,142,060

1,552,320

291,060

9,702,000

601,677

3,447,108

1,754,891

1,190,819

12,409,588

1,052,547

2,728,426

5,041,657

1,423,527

21,509,813

1,700,588

2,932,048

7,297,542

1,628,916

28,864,383

2,084,373

3,593,746

8,944,434

1,996,525

35,378,431

2,428,050

4,186,292

10,419,217

2,325,718

41,211,724

3,131,323

5,398,833

13,437,096

2,999,352

53,148,515

2000 2006 2016 2026 2036 2046 2056
Corpus Christi Petroleum Product Import TonnageTotal by Trade Route a!

Latin America & 2,425,500 5,415,093 11,263,655 15,305,290 18,759,353 21,852,447

Caribbean 28,181,910

WesternS. America
Europe & Africa
PersianGulf
FarEast
TotalTonnage

Corpus Christi PetroleumProduct Import Total by Trade Route (%) a!
Latin America&
Caribbean
WesternS.America
Europe& Africa
PersianGulf
FarEast
Total (%)

Draft Restricted Tonnage a!
Europe 1,501,972 2,031,318 3,458,943 4,808,0335,893,099 6,864,769 8,853,119

PersianGulf 438,428 1,691,558 3,053,692 3,851,282 4,720,430 5,498,748 7,091,435

Total Tonnage 1,940,400 3,722,876 6,512,635 8,659,315 10,613,529 12,363,517 15,944,555

% of Total Imports 20% 30% 30% 30% 30% 30% 30%

25%
3%

53%
16%

3%

100%

44%

5%
28%
14%

10%
100%

52%
5%
13%
23%

7%

100%

53%
6%
10%
25%
6%

100%

539~)

6%
10%

25%
6%

100%

53%
6%
10%

25%
6%

100%

53%

6%
10%
25%
6%

100%

Source:USACE,WaterborneCommerceof theU. S. andU. 5. Departmentof Energy, December2000application.
a! Port depth,traderoute,andhistorical vesselutilization datawere usedto identify the percentageof tonnageanticipatedto
benefit from the CorpusChnisti proposeddepthincreases.The benefitcalculationswere limited to Europe,Mediterranean,and
Middle East traderoutes.
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1,173,224
62,240

56,016

3,112,000

1,107,088

89,832

199,293

2,573,924

1,170,646

111,995
251,581

2,988,649

1,124,896

120,608

303,181
3,120,882

1,081,033
134,232

327,823
3,141,216

1,111,405
146,989

335,326

3,175,400

Table 27
Corpus Christi Petroleum Product Exports by Trade Route a!

2000 2006 2016 2026 2036 2046 2056

Corpus Christi PetroleumProduct Export TonnageTotal by Trade Route
Latin America&
Caribbean 1,786,288 1,070,833 1,288,521 1,360,703 1,369,947 1,353,071 1,354,793

WesternS. 34,232 106,878 165,906 211,494 228,181 228,609 228,854
America
Europe& Africa
PersianGulf
Far East

Total Tonnage

Corpus Christi Petroleum Product Export Total by Trade Route (%)
Latin America&
Caribbean
WesternS.
America
Europe& Africa 38% 34% 35% 36%

PersianGulf 2% 4% 5% 5%

Far East 2% 10% 11% 11%

Total (%) 100.0% 100.0% 100.0% 100.0%

Draft Restricted Tonnage
Europe 114,880 257,392 298,865 312,088 314,122 317,540 323,320

PersianGulf 0 0 0 0 0 0 0
Total Tonnage 114,880 257,392 298,865 312,088 314,122 317,540 323,320

% of Total Exports 3.7% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%

57%

1%

1,156,205
153,852
339,498

3,233,201

42%

4%

43%

6%

44%

7%

44%

7%

43%

7%

43%
3%

8%

100.0%

42%

7%

39%
4%

8%

100.0%

36%

4%
10%

100.0%

Source:USACE,WaterbomeCommerceof theU. S., andWorld FleetForecast,U. S. Gulf Coastapplication.
a/ Port depth, traderoute, andhistorical vesselutilization datawere used to identify the percentageof tonnageanticipatedto

benefitfrom the CorpusChristi proposeddepthincreases.
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Table 28
Petroleum Product TonnageDistribution by VesselClass,Imports and Exports

U. S. Gulf CoastPetroleum Product Tanker Imports
Tonnagefrom Europe and the PersianGulf

DWT Class 1998 2006 2016 2026 2036 2046
1000’s

2056

<16.5 6.0% 6.4% 7.2% 7.6% 7.5% 7.3% 7.3%

16.5to25 4.6% 5.9% 9.7% 12.4% 14.0% 14.9% 15.2%

25 to 45 45.8% 42.8% 40.6% 39.2% 38.0% 37.1% 36.8%

45to80 19.6% 17.8% 19.0% 20.1% 20.9% 21.4% 21.6%
8Oto 160 13.7% 12.9% 14.1% 15.3% 16.3% 16.9% 17.1%

>160 10.2% 14.2% 9.5% 5.5% 3.4% 2.4% 2.1%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

U. S.Gulf CoastPetroleum Product Tanker Export Tonnageto Europe
DWT Class 1998 2006 2016 2026 2036 2046 2056
1000’s

<16.5 12.6% 12.2% 11.9% 11.7% 11.3% 10.8% 10.7%
16.5to 25 12.9% 13.0% 12.2% 10.9% 9.6% 8.5% 8.2%
25to45 30.5% 29.6% 29.0% 28.0% 26.3% 24.7% 24.1%
45to80 25.1% 24.8% 23.9% 22.3% 20.3% 18.4% 17.7%

8Oto 160 16.9% 15.9% 18.5% 23.7% 30.0% 35.5% 37.5%
>160 1.9% 4.5% 4.5% 3.5% 2.6% 2.1% 1.9%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Corpus Christi 1996/98and average2006-56Refined Petroleum Productsby VesselClass
Imports

DWT Class 1996 1997 1998 2006/56
1000 s

Exports

1996 1997 1998 2006/56

<80 58.3% 66.7% 63.7% 50.0%
8Oto 100 19.0% 11.0% 15.3% 23.0%
100 to 150 22.8% 22.4% 21.0% 25.0%

97.5% 94.3% 95.1% 86.0%
2.5% 5.7% 4.9% 10.0%
0.0% 0.0% 0.0% 4.0%

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Source: World FleetForecast,U. S. Gulf Coastapplication.
Port depth,traderoute,andhistoricalvesselutilization datawere usedto identify thepercentageof tonnageanticipatedto benefit
from theCorpusChristi proposeddepthincreases.
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Table 29
CorpusChristi PetroleumProductImportsTransportationCostandSavings

Depth 45 ft. 47 ft. 48 ft. 49 ft.
Transportation Cost by Year

50 ft. 52 ft.

2000 $54,325,255 $51,179,659 $49,626,015 $48,458,986 $46,789,815 $44,838,113
2006 $57,851,741 $54,497,789 $52,842,047 $51,594,599 $49,815,604 $47,721,737
2016 $95,420,050 $89,631,910 $87,700,961 $85,308,756 $82,636,659 $77,866,152
2026 $135,811,555 $127,558,102$124,196,941 $120,821,779 $117,046,809 $110,116,338
2036 $190,297,019 $178,732,713$173,992,654 $169,267,272 $163,975,171 $154,283,810
2046 $262,445,467 $246,496,388$239,927,647 $233,414,389 $226,112,823 $212,766,627
2056 $359,223,605 $337,391,862$328,385,923 $319,472,061

Transportation Savings
$309,476,061 $291,216,306

2000 $3,145,596 $4,699,240 $5,866,269 $7,535,441 $9,487,142
2006 $3,353,952 $5,009,693 $6,257,142 $8,036,137 $10,130,004
2016 $5,788,140 $7,719,089 $10,111,294 $12,783,391 $17,553,898
2026 $8,253,453 $1 1,614,614 $14,989,776 $18,764,746 $25,695,217
2036 $11,564,306 $16,304,365 $21,029,747 $26,321,849 $36,013,210
2046 $15,949,079 $22,517,821 $29,031,079 $36,332,645 $49,678,841
2056 $21,831,743 $30,837,682 $39,751,544 $49,747,544 $68,007,299

EquivalentAnnual Savings
2006-56@ 5.875% $7,361,546 $10,302,120 $13,284,971 $16,731,076 $22,669,722

Table 30
CorpusChristi PetroleumProductExportsTransportationCostandSavings

Depth 45 ft. 47 ft. 48 ft. 49 ft. 50 ft.
Transportation Cost by Year

52 ft.

2000 $1,402,589 $1,337,206 $1,299,261 $1,292,114 $1,285,359 $1,272,903
2006 $3,436,339 $3,273,563 $3,179,096 $3,161,304 $3,144,488 $3,113,478
2016 $3,960,981 $3,756,864 $3,633,595 $3,600,847 $3,569,879 $3,512,731
2026 $4,297,017 $4,075,321 $3,941,435 $3,905,868 $3,872,232 $3,810,162
2036 $4,661,551 $4,420,785 $4,275,383 $4,236,755 $4,200,227 $4,132,817
2046 $5,058,144 $4,796,632 $4,638,700 $4,596,744 $4,557,068 $4,483,850
2056 $5,489,173 $5,205,112 $5,033,562 $4,987,989 $4,944,892

Transportation Savings
$4,865,361

2000 $65,383 $103,328 $110,475 $117,230 $129,686
2006 $162,776 $257,242 $275,035 $291,851 $322,861
2016 $204,117 $327,386 $360,133 $391,102 $448,250
2026 $221,696 $355,581 $391,149 $424,784 $486,855
2036 $240,766 $386,168 $424,795 $461,324 $528,733
2046 $261,513 $419,445 $461,400 $501,077 $574,295
2056 $284,061 $455,611 $501,184 $544,281

EquivalentAnnual Savings
5.8

$623,812
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Bulk Grain Exports

CorpusChristi bulk grain transportationcostswereestimatedusing the grainexport tonnageand

fleet datapresentedin thecommodityandfleet forecastsections.Thepercentageof futuregrain

export tonnageexpectedto benefit from channel depthsover 45 feet was identified basedon

examinationof vesselsizes,vesselloads, foreign port depths. Examinationof 1996-99Corpus

Christi grain showedthat 7.5 percentof 1996-99tonnagewas shippedin vesselsthat could be

loadedto depthsover 45 feet. Theport depthsfor CorpusChristi’s 1996-98grainexportswere

examinedin relationship to channeldepth publishedin the National Imagery and Mapping

Agency’s 2000 World Port Index and Lloyds’ 1995 Ports of the World. Thesepublications

provide well defined depth data for crude petroleum and product carriers; however, the

accommodatingdepthsfor graincarriersarelessdefinitive. However,examinationof theorigin-

destinationpairings indicated that approximately8.5 percentof 1996-98of Corpus Christi’s

grain exportswere shippedto world ports which could accommodategrain carrierswith loaded

depthsover45 feet.

The annualtransportationsavingsassociatedwith the proposedchanneldeepeningalternatives

are presentedin Table 31. An estimated12 percentof 2006-56tonnageis projectedto use

vesselswith loadeddrafts in excessof 45 feet. For the 50-foot channel,this percentagewould

decreaseto 7 percentand to 3 percent for the 52-foot project. The bottom part of Table 31

displaysCorpusChristi’s grainexportforecast. Thetonnageprojectedto benefitfrom increased

channeldepths in CorpusChristi is restrictedto movementsto Europeand the Middle East.

Transportationsavingsbenefitswere calculatedfor vesselsin the 70,000 to 150,000dwt range.

Eighty-eight percentof thebenefitsareassociatedwith vesselsin the70,000to 90,000dwt range

andtheremaining12 percentwith vesselsover100,000dwt.
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Table 31
Grain Exports Annual Transportation Costand Savings

47 48

$2,609,875 $3,930,551
$7,361,546 $10,302,120

$337,525ProductExports $211,116
Bulk GrainExports $145,145 $181,495 $215,734 $231,828 $244,068

2006~v~1’~Annual $10,327,682 $14,751,691 $18,946,813$23,585,330 $31,786,812

45 47 48 49 .50
Transportation Cost for Grain Exports

$1,131,354
$1,534,297
$2,253,740
$2,608,304
$3,223,312
$4,530,688
$4,709,904

2000
2006
2016
2026
2036
2046
2056

2000
2006
2016
2026
2036
2046
2056

$1,065,319 $1,048,781 $1,033,203 $1,025,881
$1,444,743 $1,422,314 $1,401,189 $1,391,259
$2,122,193 $2,089,248 $2,058,217 $2,043,631
$2,456,062 $2,417,934 $2,382,021 $2,365,140
$3,035,173 $2,988,055 $2,943,674 $2,922,813
$4,266,240 $4,200,011 $4,137,629 $4,108,306
$4,434,995 $4,366,147 $4,301,297 $4,270,814

47 48 49 50
Transportation Savings

52

$1,020,312
$1,383,707
$2,032,537
$2,352,302
$2,906,947
$4,086,005
$4,247,631

$111,041
$150,590
$221,203
$256,003
$316,365
$444,683
$462,273

$244,068

$66,035
$89,554
$131,547
$152,242
$188,139
$264,448
$274,909
$145,145

52
$82,573
$111,982
$164,492
$190,370
$235,257
$330,677
$343,757
$181,4952006-56Annual Savings,5.875%

$98,150
$133,108
$195,523
$226,283
$279,638
$393,059
$408,607

$105,473
$143,038
$210,109
$243,164
$300,499
$422,382
$439,090

Corpus Grain Exports
DepthsOver 45 Feet
% ofTotal tonnage
Total Tonnage

2000 2006 2016
105,297 142,800 211,776
7.5% 12.0% 12.1%

1,404,000 1,190,000 1,748,000

$215,734 $231,828

2026 2036 2046 2056
244,786 302,036 423,726 440,416
12.1% 12.1% 12.1% 12.1%

2,023,000 2,500,000 3,514,000 3,653,000

ChannelDeepeningBenefitSummary

Table32 displaysa summaryof theprojectdeepeningbenefits.

Table 32
Corpus Christi Main Channel DeepeningBenefits2006-56

by Commodity and Channel Depth
Commodity
CrudeOil Imports
ProductImports

49 50 52
$5,077,072 $6,223,593 $8,419,209
$13,284,971$16,731,076 $22,669,722

$369,036 $398,833 $453,813
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ChannelWidening Benefits

Benefitswerecalculatedfor wideningtheCorpusChristi Bay Channel400-and500-footreaches

to 530 feet. In addition to widening of thebay channel,benefitsare beingevaluatedfor abarge

shelf in the 400-foot reach. The barge shelf would extend from 200 feet from the toe of the

proposed530-footchannel.

The benefitsassociatedwith widening the bay reachto 530 feet were calculatedbasedon the

probability of vesselmeetingsand potentialdelays. The Port AransasPilots Associationvessel

meetingcriteria is that vesselswith combinedbeamwidths ol 251 feet or morecannotmeet in

the 400-foot reach. An additional criterion is that meetingsare not permittedbetweenvessels

with combinedloadeddrafts in excessof 80 feet. Thepilots noted that the 80-foot combined

draft limit was invoked in the early nineteennineties. The45-foot channeldeepeningproject

becameoperationalin the late eightiesandat that time, crudeoil tankerswith loadeddrafts up to

45 feetmeanlow water(MLW) werenot uncommon. Presently,few crudeoil vesselsareloaded

to more than 41 feet. Examinationof the vesselrecords showedthat some petroleumcoke

vesselsarepresentlyloadedto depthsup to 45 feet MLW. The Pilots saidthat theywould allow

dry cargo, such as petroleumcoke,to be loadedto deeperdepthsthanliquid cargo. The general

policy is thatvesselsshouldhave3 feetor underkeelclearance. Examinationof 1996-99transit

records showed that loaded drafts over 41 feet are infrequent, particularly for liquid cargo.

Comparisonof 1990 traffic datacompiledfor the 1994-reconnaissancereport with recenttraffic

datashowedthat 1 foot of underkeelor less was not uncommonfor liquid cargoesduring the

early nineties.

Benefits for widening the bay reachwascalculatedbasedon reductionsin delays due to the

combinedbeamwidth restriction. Benefitswere not calculatedfor easementof the underkeel

clearancepolicy asthepilots indicatedthat therewould notbe a changein thepolicy to maintain

an averageminimumof 3 feetof underkeelclearance.

Table 33 presentsthe distribution of 1997-2000CorpusChristi deep-draftvessel transitsby

beam width. Table 33 also presentssummarydataassociatedwith the probability of vessel

meetingsfor combinedbeamwidths of 251 feetor moreandcombinedloadeddraftsover80 feet

in the 400-foot wide 12-mile reachof CorpusBay. Basedon a randomamTival patternand a

distanceof 25 miles acrossCorpusBay, it wasdeterminedthat therewasa48 percentchanceof

vesselsmeeting in the 12-mile reach. The value of .48 was applied to the probability of

combinedbeamwidth meetings. Analysis of the 1997-2000indicatedthat the probability of
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meetingsbetweenbeamwidths of 251 feetrangedfrom 6 percentin 1994 to 21 percentin 2000.

The future probability of meetingsin the 12-mile reachwasestimatedto rangefrom 3 percentfor

1994 to 10 percentin 2000. Port AransasPilot log recordsfor the period January1, 2000

through September30, 2001 generatedsimilar, howeverslightly more conservative,findings;

however, the pilot recordsshowed that for a 9-monthsampleperiod 75 vesselswere delayed.

The pilots said they may not of recordedevery vesseldelay. Application of the sampledata

indicatesthat 94 vesselswould be delayedannuallywith an expectedannualcost due to beam

width delaysof $227,000. Use of the statisticallygeneratedrandomarrival datageneratesan

annualdelaycostof $243,856. The averageannualcostbaseof $243,856wascalculatedbased

on 94 to 106 vesselsdelayedannually, EGM 02-06 foreign-flag tankervesseloperatingcosts

correspondingto thedelayedvessels,and an averagedelaydurationof 1.77 hours. Thenumber

of hoursdelayedwascalculatedfrom theJanuarythroughSeptemberpilot data. Thepilots said

that vesselsthat presentlyincur delaysin the 400-foot reacharenot restrictedin the 500-foot

reachand they said that the channelwidening improvementwould essentiallyreduceall of the

presentdelaycost.

Table 33
CorpusChristi Ship Channel

1994-2000Distribution of VesselTripsby VesselBeamWidth (feet)

BeamRange
(feet)
<99

100-104
105

105-107
108-112
113-114
115-122
123-127
128-140
141-153

>153

Average
Beam

72

102
los
106
108
113
118
125
136
146
161

1994
34.0%
32.5%
7.6%
5.6%
0.1%
0.0%
0.5%
0.3%
13.8%
5.7%
0.1%
100%

1995 1996
32.3% 34.6%
29.0% 28.6%
10.0% 5.8%
6.4% 9.0%
0.1% 0.1%
0.0% 0.0%
1.4% 0.8%
0.3% 0.5%
14.0% 15.0%
6.1% 5.8%
0.3% 0.0%
100% 100%

TotalOne-WayTrips

1997
38.0%
7.3%
7.8%
14.8%
0.2%
0.0%
1.3%
0.7%

20.4%
9.3%
0.2%
100%

1998
35.7%
6.9%
5.2%
15.8%
0.0%
0.0%
1.3%
0.9%
23.7%
10.3%
0.2%
100%

1999
37.9%
2.7%

2.8%
17.1%
0.6%
0.1%
1.3%
2.0%
26.9%
7.8%
0.8%
100%

2000
30.5%
3.3%
5.0%

21.0%
0.3%
0.0%
1.1%
1.6%

26.6%
9.9%
0.8%
100%Total

984 1007 826 1091 1121 1056 1065
ProbabilityofCombinedBeamsGreaterthan251 feet Meetingin CorpusBay

6.3% 7.0% 6.5% 15.6% 18.3% 17.7% 20.8%
Probabilityof CombinedBeamsGreaterthan25lfeetMeetingin 400-footWide 12-mileReach

3.0% 3.3% 3.1% 7.5% 8.8% 8.5% 10.0%
EstimatedNumberofVesselsDelayedin the 400-ft Reach

30 34 26 81 98 90 106
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Theinterview andlog datawereusedto formulateprobability distributionsthat incorporatedthe

rangeof delay timesobtainedfrom thedatathe interviews. The projectbenefitswerebasedon

reductionsin delayspresentlyincurred due to thechanneldimensions. The annualreductionin

delay costs is summarizedin Table 34. Total vessel trips were projected to increaseat an

averageannualrateof 1 percentfor theperiod2000through2056andthe rateof growthfor draft

restrictedvesselswasprojectedto increaseat an annualrateof 2 percentbetween2000-26and

by 1 percentfor theremainderof theeconomicevaluationperiod. Determinationof thevessel

trip growthrate wasbasedon examinationof historical growth. It was found that vesselsizes

haveincreasedand theaveragetonsper trip haverisen. Vesseltrip growthhasbeenslowerthan

tonnagegrowth due to utilization of largervessels. The resultsof the analysisshowedthat an

annualgrowthrateof — shouldbe expected.

In addition to beamwidth delays,the pilots said that channelwidening anddeepeningwould

likely resultbay transit time savingsof 6 to 20 minutesfor all vesselswith beamwidths over 80

feet. The pilots notedthatthesetimesavingswould occur for the entire25-mile bayreach. A 6

to 8 minute timesavingsnoted from examinationof ERDC vesselsimulationdata. The pilots

contendedthatthetimesavingswould likely be between15 and20 minutes. An averagesavings

of 13 minutes (themidpoint between6 and 20) was usedto calculateproject inducedhydraulic

time savingsfor vesselswith beamsover 80 feet. Thetransit tirnesavingsfor 1994-2000traffic

are displayedin Table35 and theequivalentannual2006-56benefitsaredisplayedin Table36.

Table 34
Corpus Christi Ship Channel, Annual Deep-Draft VesselWidening Benefits
DelaysDue to CombinedBeamand Draft Restrictions, and Tug Availability

Annual One-Way Hourly AnnualTrips Annual Delay
Year Trips Cost Delayed Cost
2000 1,084 $1,205 100 $243,856
2006 1,197 $1,205 122 $258,287
2016 1,323 $1,205 149 $395,293
2026 1,461 $1,205 181 $481,859
2036 1,614 $1,205 200 $532,273
2046 1,783 $1,205 221 $587,960
2056 1,969 $1,205 244 $649,474

2000-56Average 2006-56Equivalent
AnnualGrowthRate 1.7% AnnualBenefits 5.875 % $417,660
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Table 35
Corpus Christi Transit Time Savings Due to Deepening and Widening a!

Average At Sea
Beam(ft) Hourly Cost 1994 1995 1996 1997 1998 1999 2000

72 $672 $0 $0 $0 $0 $0 $0 $0
102 $751 $52,068 $47,505 $38,460 $13,037 $12,548 $4,726 $5,704
105 $829 $13,492 $18,169 $8,635 $15,291 $10,434 $5,397 $9,534
106 $835 $10,056 $11,687 $13,408 $29,172 $32,072 $32,796 $40,588
108 $884 $96 $288 $96 $384 $0 $1,151 $575
113 $909 $0 $0 $0 $0 $0 $197 $0
118 $934 $912 $2,837 $1,317 $2,837 $3,040 $2,837 $2,432
125 $1,031 $559 $783 $895 $1,790 $2,237 $4,698 $3,803
136 $1,099 $32,314 $33,507 $29,453 $53,182 $63,436 $67,729 $67,491
146 $1,238 $14,977 $16,522 $12,895 $27,133 $31,163 $22,029 $28,208
161 $1,434 $311 $934 $0 $622 $622 $2,489 $2,489

Total Delay Annual Cost $124,786 $132,232$105,159 $143,449 $155,553 $144,051 $160,825
a) CalculatedusingEGM 00-06 Deep-DraftVesselOperatingCosts. Application of the EGM 02-06costs would
reducethesedelaysby 1 to 2 percent.The savingpresentedin Table36 reflectEGM 02-06costs.

Table 36
Corpus Christi Transit Time SavingsDue to Deepeningand Widening 2000-56

Energy SavingsBenefits a!

- - Vessel Trips Annual Savings -

2000 740 $158,497
2006 786 $168,248
2016 868 $185,850
2026 958 $205,294
2036 1,059 $226,772
2046 1,170 $250,498
2056 1,292 $276,705

EquivalentAnnual Benefits5.875% $200,572
a) ThePort AransasHarbor Pilotssaidthesebenefitscould notbeexclusivelyallocatedas widening or deepening
specific. The combination of wideninganddeepeningwasprojectedby the pilots to facilitatereductionin energy
forceas the vesselmovesthrough thechannel.

Corpus Christi Barge ShelfAnalysis

The CorpusChristi Ship Channel’sinnerbayssegment(mile 12 to mile 22) is characterizedby

intersectionof deepdraft ship traffic coming from theGulf of Mexico and inland waterwaytug

and bargetraffic traveling on the Gulf Inter-CoastalWaterway(G1WW). Congestionin the

waterwayhasbroughtabouttraffic managementrulesgoverningmaximumbeamand draft avoid

collisions. The cost of this operatingregime is manifestedin vesseldelaysaffectingdeep-draft

ocean-going vessels and shallow-drafttow barges. Barge shelvesareproposedto separatethe
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traffic and reducethe congestioninduceddelay cost. This sectionof the report examinesthe

economicfeasibilityof thebargeshelves.

The existing Inner Bay sectionof the CorpusChristi Ship Channelis 45 x 400 feet. Traffic

delayshavefour sources.Thelargestis thebeamrestriction. Vesselsare not allowedto passif

theircombinedbeamis greaterthan251 feet. Onevesselmustdelay in a safeareauntil the other

vesselhaspassed. Tugsarerequiredto assistvesselsoperatingtheinnerharbor,whentugsare

not available,vesselsmustwait. Therestricteddraft resultsin largevesselswaiting for adequate

traffic conditions. Thefinal sourceof delay,andtheonethat would beaffectedby a bargeshelf,

is thedelaycausedwhentowboatsand shipsareexpectedto meetat specificpointsin the inner

bay segmentof theship channel. An exampleis theturn in thechannelatlight #44. Pilots avoid

meetingtow operatorsat this point by delaying. The Port AransasPilots have provided an

approximationof thesedelaysbasedon a groupconsensus. The pilots estimatethe incidentof

delays to be one out every three ship movements. The averagedelay time was noted as

approximately15 minutes. For the year 2000, 1254 incidentswhere estimatedfor a total of

313.5hoursdelaytime5.

Existing Condition Delay Cost for Deep-DraftVessels. To estimatetheannualdelaycost of

bargecongestiondelaysa weightedvesseloperatingcostper hourwas developed. In the year

2000, 3762 vesselstraversedthe Corpus Christi Ship Channel inner bay segment. The

predominatevesseltype was foreign flag tankersfollowed by bulk and generalcargovessels.

Basedon the movementsin 2000, the weightedaveragevesseloperatingcostwasestimatedat

$800 per hour. Multiplying this time the 313.5 hours delayestimatedby the pilots yields an

annualdelaycostof about$250,000. Therehasbeenno cost associatedwith allisions,collisions

andgroundingsthat would be alleviatedby thebargeshelf. However,pilots report“nearmisses”

occuron nearlyeverymovement. While thesenearmisseshaveno monetarycost,theyproduce

greatanxietyandsuggesta futurewith eithercollisions,or morelikely, moreoperatingrules and

proceduresdesignedto preventaccidents.

The reductionsin transportationcost associatedwith the bargeshelf feature were calculated

usingthe annualdelayreductionof $250,000. Underthis scenariothe incidentof delayremains

at one per threemovements. Vesseltraffic is forecastedto increaseby one to two percentper

year. Theequivalentannualbenefitsfor the50-yeareconomicevaluationperiodwereestimated

at $311,787 ($207,650for deep-draftvesselsand $104,137 for shallow-draftvessels). The

~Letter datedOctober9, 2001 from thePortAransasPilots associationto the GalvestonDistrict.
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consensusof the deep-draftpilots was that two-thirds of the delay cost that they incur due to

bargetraffic would be alleviatedby wideningthedeep-draftchannelto 530 feetand one-thirdof

the delays that the deep-draft vessels would be used by the barge shelf alone.

Existing Condition Delay Cost for Tow Barges. Representativesof threemajor tow operating

companiesthat regularly use theCorpusChristi Ship Channelwere interviewedconcerningthe

interactionbetweentowboatsand deep-draftvessels in thebayreachof theCorpusChannel.Of

thethreeoperators,two said that tow vessels delay of “hold up” due to deep-draft vessel traffic

between30 and 33 percent of the time. The third company representativesaid that their

operatorsindicatedthat theydelaymovementsabout5 percentof thetime. Theestimateddelay

times for the 3 companiesinterviewedrangedbetween10 and 15 minutes. This information

suggeststhat annualtowboatdelaysare approximately$23,597. The annualdelaycost was

calculatedusea 2-bargetow consistingof tow 195- by 35-foot bargesand a 1,200 horsepower

towboatand theannualtow trip forecastpresentedin Table37. Examinationof thebargefleet

associatedwith study region transitsshowedthat this tow size is representativeof averagetow

dimensions.Thehourly operatingcostfor this tow is approximately$175perhour(EGM 00-05

FY2000shallow-draftvesseloperatingcost).

Table 37
Corpus Christi Cut B

Annual Towboat Trips and BargeShelf Savings

2006-56
Equivalent

Annual
Year 1996 1997 1998 2006 2016 2026 2036 2046 2056 Savings

TowboatTrips 2570 2610 2814 3048 3366 3719 4108 4537 5012 5.875%
AnnualBenefits $23,597 $25,552 $28,225 $31,179 $34,440 $38,044 $42,024 $30,461

Source: USACE,dock-to-dockrecords. Growth for 1998-2056was estimatedat 1% perannum.

ChannelWideningandBarge ShelfSummary

Table 38 presentsa summaryof the total benefits from the barge shelf and from channel

widening. Thebenefitswerecalculatedusingprobability distributions,which weredefinedfrom

delay recordsand interview data. The rangeassociatedwith the equivalentannualwidening

benefit of $819,837 is $615,170to $1,377,835. The range associatedwith the bargeshelf

benefitsof $134,598is $101,710to $354,942. Incorporationof theserangesinto an @risk

50



triangulardistribution shows that there is a 75 percentprobability that widening benefitsare

higher than $819,837, a 1 percent probability that they are lower than $672,129. The risk

evaluationshowsthat thereis an 87 percentprobability that thebargeshelf benefitsarehigher

than$134,157anda 1 percentprobabilitythat thebenefitsarelower than$110,829.

Table 38
Summary of Channel Widening Benefitsand Barge ShelfBenefits

Widening Channel Widening & Deepening

Delays to
Deep-Draft Transportation

Vessels Cost to Deep-Draft

Due to Deep-Draft Vessel
Beam & Draft Vessels Delays

Restrictions, From from
And Tug Resistance Ship-Barge

Year Availability a) Reductions b/ Delays c/

Barge Shelf

Deep- Shallow-
Draft Draft
Vessel Vessel

Delays Delays
from From
Barge Deep-Ship Barge

Induced Induced Shelf

Delays Delays Total

Widening

Total

2000 $240,326 $158,497 $164,090 $562,913 $82,291 $23,597 $105,888
2006 $254,548 $168,248 $174,185 $596,981 $87,354 $25,552 $112,906

2016 $389,571 $185,850 $192,409 $767,830 $96,493 $28,225 $124,718
2026 $474,884 $205,294 $212,538 $892,716 $106,588 $31,179 $137,767
2036 $524,568 $226,772 $234,775 $986,115 $117,740 $34,440 $152,180
2046 $579,449 $250,498 $259,338 $1,089,285 $130,058 $38,044 $168,102
2056 $640,073 $276,705 $286,469

EquivalentAnnual
$1,203,247 $143,665

Savings2006-56
$42,024 $185,689

5.875% $411,615 $200,572 $207,650 $819,837 $104,137 $30,461 $134,598
a! Reductionsin year2000transportationcostassociatedwith tug availability delayswereestimatedat $33,775or 6 percentof
the$562,913total.
bi Thepilots notedthat thebenefitscouldnot beexclusivelyallocatedaswidening ordeepeningspecific. Thecombinationof
wideninganddeepeningwasprojectedby the pilots to facilitatereductionin energyforceasthevesselmovesthroughthe
channel.
c/ Thepilots notedthat channelwideningwould facilitateareductionin deep-draftdelayfrequenciesassociatedwith time lost to
avoidthe possibilityof meetingtows atcritical points.
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La Quinta Channel

This sectionpresentstheLa QuintaChannelanalyses.Theprojectalternativesinvestigatedwere

deepeningthe existing Federalportion of the La Quinta Channeland extensionof Federal

project.

DeepeningoftheExisting FederalProject

Examination of the vessel sizes and trade routes associated with tonnage transported through the

existing 45-foot channel showed that only a small number of vessels were loaded to drafts in

excessof 40 feet. Additional analysesindicated that the port depthsat shipping andreceiving

ports were and would continue to remain a constraint. Comparison of the project construction

costs to deepeningthe existing channel to depths over 45 feet with potential reductionsin

transportationcostsassociatedwith moredeeplyloadedvesselsdid not producea benefit-to-cost

ratioaboveunity.

ExtensionoftheFederalProject

Determinationof theFederalinterestin theextensionof theexisting limits of theLa Quintawas

evaluatedbasedon the results of a multiport analysis. The purpose of the analysis was to

determineif La Quintaoffereda competitiveadvantageover existing and anticipatedcontainer

facilities suchasthe Port of Houston’sBarboursCut and Bayport projectsand the TexasCity

ShoalPointproject.

Currently, a dedicated containerized cargo handling facility does not exist at any locale or

landside terminal supported by the existing Corpus Christi Channel System (CCCS). The

governing non-Federalport authority for the harbor has decided to undertake studies to

determinetheeconomicviability of establishinga newterminalnorthwardof theterminusof the

existing La Quinta Channel and vessel turning basin. A critical consideration for the

establishmentof such facilities is whether incrementalor marginal extensionof the existing

waterwaycan be justified to support the movementof vessel servicesto dockside facilities

proposedfor constructionat the identifiedlocation of thenewterminal.

Initially, threesiteswere consideredfor establishmentof containerizedcargofacilities. These

localesincluded the site presentlyidentified for terminal developmentthat is situatedon the

52



northernshoreestuarineareanorthwestwardof the terminusof the channel. The otherlocations

are further southeastward,also along the northernor easternshorelineand within reachof the

existing channel system. It was found that the other two sites were excluded from further

considerationdue to costsof acquisition,development,and limitations imposedby proximity to

landsiderail linkagesand arablelandreadily suiTablefor relateddevelopment.

Studiesfor the placementof new facilities in the vicinity of La QuintaChannelemphasizethe

applicationof multi-port analyses.While multi-port studiesare a mandatedconsiderationunder

USACE planning guidance for all deep-draft or coastal harbor navigation studies, the

requirementand extent to which suchdfforts are undertakenis dependentupon the influenceof

conditions uniqueto proposedwaterwayimprovementson alternativeports and terminals(and

modes of transportation)and the potential of such influences to structureplan formulation.

While many studiesdo includesomecomponentsof multi-port analysis,mostdo not emphasize

multi-port efforts asexisting waterwaysystemsalreadyhavea baselineor captive marketand

marginalrealignmentof tonnagefrom a alternativeis eithernot consideredviableor sufficiently

significant to marginallyalter planformulationor developmentat alternativelocalesorfacilities

of (potential)concern.

As statedpreviously,analysesfor extensionof La QuintaChannelemphasizedtheapplicationof

multi-port analyses.This requirementis basedon the determinationfrom preliminaryinquiries

(andsubsequentstudies)that presently,subjectfacilities do not exist (nor would theyforeseeably

exist without some level or scope of waterway improvements)and that little or a relatively

insignificant portion of the cargo throughputthat would be handledby new facilities would be

comprisedof induced cargo movementsunique to the new terminal. Consequently,studies

required the assessmentof tonnagemovementscurrently handled or processedvia some

alternativeport or terminallocationin theabsenceof facilities proposedfor LaQuintaChannel.

The general approachof the multi-port analysis was to determineif facilities and supporting

waterwayimprovementsproposedfor extensionof La Quinta Channelwould afford sufficient

logistical or transportationcostefficienciesto allow attractionor cultivationof cargothroughput

and businessto economicallyjustify the life-cycle costsof terminaldevelopmentand waterway

improvementsovertime.

Comparativeor AlternativePort Facilities andMarkets. With terminalfacility locationbeing

thecoastof TexasborderingtheGulf of Mexico, severalports representpotentialor competitive
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alternativesto containerizedcargofacilities locatedin CorpusChristi. With respectto imports

and exports to\from the United States, the most noTable of these is Houston followed

secondarilyby otherportsalong theGulf coastextendingfrom Texasto perhapsasfar eastward

as Alabama. While ports eastwardof Texasmayoffer significantly lesscompetitionto tonnage

destinedto/from Texas, they are nonethelessincludedin studiesbecausethe tonnagethat these

ports handlecollectively influencesthe natureof vesselservicesand logistics which serveGulf

coastdomesticports.

In addition to competitive consideration of domestic Gulf coast ports, investigationsalso reveal

that facilities in CorpusChristi would alsobe favorablylocatedto competewith port facilities in

Mexico, notably Altamira which presentlyhandlesa variety of non-perishablecontainerized

cargodestinedfor U.S. portsoutsidetheGulf andotherforeignnations.

Comparativeor Alternative Modesof Transport. Integral to multi-port facility studiesis the

requirementfor multi-modetransportanalysis.Therequirementsfor suchstudiesastheyrelated

to proposeddevelopmentfor LaQuinta involvesconsiderationof both landsideand waterborne

forms of transportwith the former largely comprisedof the alternativesof rail or truck (with

little or no emphasison air transportgiven the natureof cargoprobably involved). Multi-mode

transport analysis is also often part of economic study efforts to determinetransportationcost

efficienciesfrom origin to destinationof a unit of cargowith considerationof ultimateorigin and

destinationaspracticalstudy requirementsandassociatedbudgetaryandtime constraintsallow.

Data from theJournalof CommercePort Import/ExportResearchSystemlService(JoC-PIERS)

was combinedwith datacompiledby the WaterborneCommerceStatisticsCenterof the U.S.

Army Corpsof Engineers(WCSC-USACE)and supplementedwith datafor respectivevessel

physicalcharacteristics(length,breadth,draft, capacity,etc.) to assess the geographic flow or

distribution patternsof cargomoving by deep-draftwaterbornetradevia the Gulf coastregion.

The combined dataproduct rendereda comprehensivedatabasefor origin and destination

(reasonablydeterminedas available datapermitted), general inferenceson trade routings and

ports of processor handling,magnitudeof movement,probablemodeandscaleof landsideand

waterbornetransport, and similar or additional information which could be applied for

transportationcost analysisconcerningproposedand alternativeport facilities. With data

analyzedfrom a geographicalperspective,proceduresto analyzetotal transportationcostsboth

landsideandwaterbornecould be undertakenand theeconomicallyrationalrange(s)of market(s)

for port hinterlandscouldbe reasonablydeterminedto ascertainthepotentialmarketand market
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sharefor La Quintafacilities. Particularto landsidetransportcosts,efforts involved theresearch

of rail and trucking ratesaccordingto scaleand frequencyof movement,and hinterlandor port

origin/destinationwith an emphasisof geographicmarketthresholdswherethe Port of Corpus

Christi would becompetitivelypositionedbasedon suchcosts.

Potential or Viable Markets. Studies to-date indicate that the most favorable geographic

marketsfor containerizedcargo terminal facilities situatedin CorpusChristi are some market

hinterlandswhich are presentlyserved regionallyby the port of Houston(domestically) and

containerizedcargo handling facilities in Altamira (Mexico). Further, analysisof available

information also indicates that containerizedfacilities in Corpus Christi may also render a

competitivetransportationcost efficiency to land bridging of selectedmovementsto\from the

westcoast(via such ports asLos Angeles\LongBeach)which are currently moving throughthe

PanamaCanal. The primary tradepartnersor marketswhich existing Gulf coastports serve

(with noTablereferenceto Houstonand Altamira) and which CorpusChristi would also likely

serve include South America, the Caribbeanbasin, Europe and potentially some limited

coastwisemovementsto and from the easternseaboardof the United States. CorpusChristi

offersan advantageof existing facilities in Floustonbecauseterminalcapacityin Houstonis near

capacity. Containerthroughput in the Port of Houstonhasbeenreportedat levels between

900,000 and 1,000,000 TEUs including empties. The Executive Summary of Phase 2,

ConceptualDevelopmentStudy for Shoal Point describedthe Port of Houston’s maximum

practical capacityat 1.2 million TEUs and its sustainablecapacityat approximately900,000

TEUs. In responseto the needfor future terminalcapacityseveralterminal projectsarebeing

pursuedincludingprojectsat Bayport,GalvestonandTexasCity. However,it is not clearat this

time that theseprojectswill succeedor thatthosethat do succeedwill providesufficient capacity

for long-termmarketgrowth. In addition,theHoustonareais facingsignificantchallengesin the

areasof traffic congestionand pollution. The terminal developmentin CorpusChristi may

provide a portion of the incrementalcapacityneededto serveTexasmarketswithout potential

pollution and congestionproblems. In addition, Corpus offers a mileage advantageover

Houstonfor landbridgemovementsfrom the U. S. WestCoastand Texas. CorpusChristi offers

a 50-mile overHoustonfor movementsfrom WestTexasand theU. S. WestCoastand a 193-

mile advantagefor movementsfrom Brownsville. Furthermore,CorpusChristi hasa relatively

better position for serving the growing NortheastMexico market. Corpus Christi offers a

mileageand time savingsadvantagesover Altamira, Mexico for severallocationsin Northern

Mexico. In some casesmileagedifferentials were less than 5 miles; however, there was a

timesavingsof over 2 hoursdue to relativelymore advantageousroads. Specific to waterborne
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transport,review andanalysisof vesselclassesor sizescurrently employedfor containertrade

along the U.S. Gulf coast indicatesthat vesselsranging in size from approximately 1,800 to

2,200twenty-footequivalentunit (TEU) capacitywould form the lower boundof fleet service

with theupperbound typically supportedby vesselsof 2,400-3,700TEUs augmentedby vessels

of Panamaxclass with capacitiesof approximately3,900 to 4,850 TEUs. Presentlyavailable

information indicates vesselsof Post-Panamaxdesign would not routinely or significantly

serviceproposedfacilities,at leastin the immediateandinterim termof theportassumingabase

period of analysisbeginning in 2005 to 2006. Respectiveto vesselutilization, it is largely

anticipatedthat containerizedcargocarrierswhich serveCorpusChristi will be employedwith

similar utilization and loading patternsand resulting transit drafts, thoughit is also anticipated

the progressionof vessel serviceswill exhibit some time lag behind thosecomprehensively

employed to serve the port of Houston. In addition, as with other Gulf coastcontainerized

services,the utilization (both loading and service frequency) of upper class carriers will be

influencedprior andpostportsof call andconsiderationsof transittime to transit theGulf.

With review of suchconsiderationsanddatafor transit draft(s) as exhibitedfor vesselservices

serving the port of Houston, prevailing and foreseeable transit patterns indicate that

containerizedvesselservicein the region to/from foreign destinationscanbe viably supported

with transit drafts (and commensuratevesselloadings)of 30 to 35 feet which may serveas a

threshold level of service sufficient to justify initial placementand ongoing operation of

proposedterminal facilities. Due to the significant value of NED benefits associatedwith

thresholddevelopmentof facilities it is conceivablethat typical NED economicoptimizationof

channeldepthcould result in authorizedreferencedepthsof lessthan37.0-39.0feet. However,

thetypical processis oftenappliedto existingwaterwaysandharborreachesfor which proposed

improvementsand developmentconstitutea marginalor incrementalmeasure(and which often

do not derivea predominantshareof NED benefitsfrom realignmentof landsidetransportation)

as opposedto the establishmentof new facilities design to garnerapplicablemarketshareand

economicviability throughrealignmentof landsidetransportationas muchas (or more than)

improvementsto waterbornevesseloperation(s). In addition, it is anticipatedthat transit draft

will increaseover time as vessel classesare more intensively utilized commensuratewith

expectedgrowth in trade. Accordingly it appearseconomically and technically rational to

analyzethe potentialfor Federalinterestin proposedwaterwayimprovementsfrom a two-stage

process;optimizationbasedon initial placementof facilities and supportingtransportservices

(threshold level of activity for placement and economic return) and secondaryor final

optimizationfor waterwayimprovementsbasedon foreseeablechangesor efficienciesin vessel
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service commensuratewith marginal improvementsbeyond threshold or initial placement

requirements. This would allow optimization of Federal interest to be basedprimarily on

efficiencies for vessel services(as typically encounteredwith other studies) and avoid the

probableneedof the sponsorto immediately requestanotherstudy to justify depthspractically

neededto serviceevolving vesselservicessupportingtheGulf of Mexico. To requirepursuitof

an additional study effort or authority to justify marginaldepth that may be reasonablyjustified

at the time of initial project placementwould likely imposemarginalcosts detrimentalto the

Federalinterestof economicefficiencyand imposea developmentallag on developmentof non-

Federallysponsoredfacilities.

Assuminga processbasedon incrementaloptimizationof vesseloperations,theprimaryforeign

trade partners and level of TEU throughput (including allowances for repositioning or

prepositioningof emptycontainers)is illustrated in Table39 for containermovementsfor which

NED benefitsarederived,notablyEurope,Latin America, and theCaribbeanBasin while Table

40 summarizesthe approximateNED benefitsfor bettermentsto landsidetransportation(on an

average annual equivalent for trade partners listed in Table 39 and respectiveflows or

origins/destinationsof movement. Table 40 summarizesthe NED marketsand benefits and

calculatesthetotal NED benefitsfor the P0CCthebaseyear. Table 41 presentsthe2006-2056

annual landside transportationsavings benefits anticipated as a result of La Quinta site

transportationefficiencies. The benefits are derived from the net landsidetransportationcost

savings that La Quinta could provide over alternativeexisting and anticipatedcontainerport

sites. Table42 summarizestotal NED benefitsand projectconstructioncostaccordingto depth.

Table 39
TEUs Per Call Including Empties by Market

Europe 2 Weekly Services 714 74,297

Latin America 2 Weekly Services 366 38,082
(Basedon 75%of Latin America) .

Central America!Caribbean 2 WeeklyService 122 12,694
(Basedon 25%of Latin America)

Total AnnualTEUs 125,073
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Table 40

Summary of NED Annual Benefitsfor Annual NED Throughput of 25,978TEUs

Percentof Total

SouthwestTexas 6,990 $ 107.54 $ 751,705 38.5%
Landbridge 14,423 $47.22 $681,017 34.9%
NE Mexico 3,136 $50.00 $156,793 8.0%
Asia-LatinAmerica 1,430 $252.94 $ 361,577 18.5%

Total AnnualTEUs 25,978 $1,951,092

Table 41
La Quinta Channel ExtensionLandside Transportation CostNED Benefits

BaseYear $1,951,092
2006 $2,350,004
2016 $4,696,234
2026 $7,346,718
2036 $10,392,186
2046 $14,143,507
2056 $15,999,160

- 20Q.6:5 6Equiv ilentA nnual Benefits5 7 ~,,5 $6J~2~9~O

Table 42
Ocean-Going Transportation Equivalent Annual Cost Savings Thousands of dollars

Channel First Average O&M Total Average B/C Net
Depth Cost Cost Cost Cost Benefits Ratio Benefits

37 ~23.578 Sl.470 ~532 $2.002 S2.817 1.4 ~S14
38 $23,920 $1,491 $533 $2,025 $3,077 1.5 $1.053
39 $23,968 $1,494 $535 $2,029 $3,112 1.5 $1,083
40 $24~016 $1,497 $536 $2,033 $3,085 1.5 $1,052
41 $24,418 $1,522 $541 $2,063 $2,993 1.5 $930

Total Transportation Cost SavingsBenefits
Ocean-GoingCostsand Landside Transportation Cost Savings

37 $23,578 $1,470 $532 $2,002 $9.059 4.5 $7,056
‘38 $23~920 $1,491 $533 $2,025 $9,319 4.6 $7,295
39 $23,968 $1,494 $535 $2,029 $9,354 4.6 $7,325
40 $24,016 $1,497 $536 $2,033 $9,327 4.6 $7,294
41 $24,418 $1,522 $541 $2,063 $9,235 4.5 $7.172

P0CC
NED TEUs

Savings! Total
Benefit Savings/Benefits
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La Quinta ChannelAssociatedCosts

This sectionpresentsanalysisof the costs associatedwith the developmentof the La Quinta

containerfacility and providesa comparisonof theproject’s associatedcostswith theexpected

transportationsavingsbenefitsandrevenue.Accordingto theport’s preliminarymasterplan, the

terminal will be built in three phases. Table 43 displays a summaryof the project’s site

developmentand equipmentcosts. As noted in Table 43, the estimated average annual

equivalentcost, which includes engineeringsupervision,administrationand contingencies,is

$21,773,932. Phase1 will be built in conjunction with the channelextensionand will cost

approximately$211 million. The first cost of $211 is in addition to thechanneldeepeningcost

$24 million. Phases2 and 3 will proceedasneedarisesand will eachcost approximately$68

million. PhaseI cost includeswharfconstruction,containerrails, site gradingand paving,a

94-acre container terminal, 3 containercranes, 10 gantry cranes, 30-yard hostlers, reefer

connections,andother yard equipment. The site developmentcostswere annualizedover the

50-yeareconomicevaluationperiod for evaluationin relationshipthe equivalentannualbenefit

streamanticipatedfrom theproposedfacility.

Table 43
Summary of AverageAnnual Equivalent (AAEQ) CostsAssociatedWith Placementof

La Quinta Container Terminal Under With Project Conditions
5.875% unless otherwise noted

CostComponents First Cost AAEQ Cost -

Off-Site Infrastructure $ 1,070,880 $66,759
SitePreparation/ Infrastructure 15,899,862 $991,198
WharfandMarineTerminal 72,437,253 $4,515,739
IntermodalYard 20,178,320 $1,257,917
PublicAccessImprovements 1,354,991 $84,470
LandAcquisition Cost 3,027,910 $188,760
Cargo-HandlingEquipmentCosts 6,924,62 $6,042,282
PhaseI Subtotal(s) $210,893,844 $13,147,125

EngineeringSupervision& Administration(15%) $31,634,077 $1,974,035
EngineeringContingency(15%) $31,634,077 $1,974,035

Phase1 Total Costs $274,161,997 $17,095,194
Phase 2 and 3 Costs (assume to occur by year 10) $136,000,000 $4,678,738
Total Average Annua! Equivalent Cost - - n/a $21,773,932
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Along with site developmentcosts,the associatedcosts neededto realize the project benefits

include daily facility operationexpenses.Anticipatedoperationand maintenancecostsfor the

facility were estimatedusing budgetdatafor comparableship terminalspresentlyservicingdry

cargo goodsat other U. S. Gulf Coast ports. Additionally, the port’s 1999 and 2000 annual

reports were reviewed and pertinent data were pro-ratedbasedon the expectedthroughput

volume for the La Quinta facility. Operatingexpensesinclude direct and indirect costs for

employeeservices,utilities, telephone,insurance,security,office equipmentand administrative

services. Table 44 summariesthe annual operating expensesfor the proposedfacility. The

combinedestimatedaverageannualequivalentassociatedcosts for both site developmentand

operationand maintenancetotals$22,915,066($21,773,932+ 1,141,134).

Table 44
La Quinta Container Facility ExpectedOperating Cost

____________ Total Annual TEUs EstimatedOperatingExpenses
2006 150645a1 $513,613
2016 238,632 $813,601
2026 386,001 $1,316,045
2036 568,568 $1,938,495
2046 786,419 $2,681,243
2056 906,657 $3,091,185

2006-56AverageAnnual Equivalent
Expenses5.875% $1,141,134

a/openingthe facility in theyear2000wasexpectedto generatean annualvolumeof 125,073TEUs.
Growth was expectedto increaseto 176,217by the year2006. Thepresentconstructionschedulesuggests
thatthe year2006 volumeshouldbe 150,645TEUs.

La Quinta ChannelContainerRevenue

The revenuestreamexpectedfrom the proposedcontainer cargo facility was evaluatedin

relationshipto total project cost. Expectedrevenuewasusedasaproxy for evaluatingtheport’s

ability to generatereturns sufficient to cover the La Quinta channelextensioncosts and the

associatedsite facility andoperationalcosts. Theport expectsto find aprivateterminaloperator

to undertaketheseinvestmentsandoperatethe facility at a profit. Thereis expectedto be little

public investmentin theentireLa QuintaTerminal. Normal shippingcosts,which include such

things asterminalcharges,berthcharges,cranecosts,yard storagecosts,rail andtruck costscan

all be expected, whether containersmove through La Quinta or any other facility. The
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independentmarket analysis conductedby the Corps shows that expectedTEU throughput

during the first yearof servicewould increasefrom 150,645TEUs in year 1 to 966,135by year

50. TheNED throughputfor yearoneis expectedto be 31,290TEUs or20.8 percentof annual

throughput. Incomerevenuefor the La Quinta facility was estimatedbasedon tariffs paid to

containercompaniespresentlyoperatingat existingports andfrom datapublishedin the“Journal

of Commerce”.Currenttariffs rangefrom $181 for a 20-footequivalentunit to $226per40-foot

equivalentunit. Using 150,645 TEUs and a tariff of $200 per container,annualrevenueis

$30,129,000.Averageannualequivalentrevenuefor the50-yeareconomicevaluationperiodis

$78,653,863.The revenueassociatedwith NED movementsis $16,336,612.Table45 presents

the annual revenuesthat could the port could expect over the 50-yeareconomicevaluation

period.

Table 45
Corpus Christi Container Facility

Annual TEU Throughput and Estimated Annual Revenue

Total Annual
Total TEUs Revenue based

Annual NED
Year TEUs TEUs a1

Revenue Based On
AnnualTEUs

based on present
schedule b/

on present
schedule

2000 125,073 25,978 $25,014,600
2006 176,217 36,601 $ 35,243,345 150,645 $ 30,128,973

2016 301,048 62,528 $ 60,209,572 301,048 $ 60,209,572

2026 470,955 97,819 $ 94,190,952 470,955 $ 94,190,952
2036 666,182 138,368 $133,236,350 666,182 $ 133,236,350
2046 906,657 188,315 $181,331,362 906,657 $ 181,331,362
2056 1,025,612 213,022 $205,122,450 966,135 $ 193,226,948

2006-56 Average Annual
Equivalent Revenue 5.875 % $ 80,335,686 $ 78,653,863

La QuintaProject ConstructionandAssociatedCostandBenefitEvaluation

As displayedin Table 42, the 39-foot depthgeneratesthehighestnetexcessbenefitsfor the La

QuintaExtension. The first cost for constructionof theLa Quinta39-foot channelextensionis

$23,968,000and averageannualequivalentprojectcosts, which include channeloperationand
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maintenance,is $2,029,000.The expectedannualtransportationcostsavingsbenefitsfor the39-

foot channeldepth are $9,354,000. The benefit-to-costratio basedon the equivalentannual

benefits of $9,354,000and annualizedproject cost of $2,029,000is 4.6. Inclusion of the

averageannual associatedcosts increasesthe equivalent annual cost from $2,029,000 to

$24,944,066.Revenuegeneratedfrom containertraffic will be usedto paybackthesponsor’ssite

investmentcosts. Comparisonof thecombinedchannelconstructionandlandsidefacility costof

$24,944,066with the revenueof $78,653,863producesa returnof 3.2. Calculationof therateof

return for the NED throughputand the full facility cost is 0.7. Comparisonof the PhaseI

constructioncostand theNED throughputrepresentsa relatively“worst case”testcondition asit

is basedon thelow cargothroughputandmaximumproject cost. Thecostneededto realizethe

NED benefitswouldbe lessthan thefull facility cost. Thecostdifferencewould be reflectedin

thecargohandlingequipmentcost. Thecargohandlingequipmentcost represents36 percentof

facility cost. It should be notedthat the port would be less inclined to constructthe facility if

theydid not anticipatecapturingthe highervolumesidentified in the marketanalyses;however,

the associatedcost analysissuggeststhat the transportationcost benefits and associatedtariff

generatedrevenuesare sufficient to cover thewaterand landsideconstructionandmaintenance

costbasedon thePort’s expectedtonnagethroughput.

CorpusChristi andLa Quinta ChannelsBenefitSummary

Table 46 displaysa summaryof the NED benefits for deepeningthe Corpus Christi

Channel,widening the bay reach,and extendingthe La QuintaChannel. The projectbenefits

werecalculatedat 5.875 percentinterestand arefor theperiod2006-56. TheNED planfor the

CorpusChristi Main Channelis the52-by 530-footalternative.TheNED planfor theLa Quinta

extensionis 39 feet. The bargeshelffeaturehas a benefit-to-costratio of 1.3 andjustified as a

stand-alonefeature.

62



Table 46

Construction Cost and Benefit Summary 2006-2056 and AAEB5.875%

Average Annual B/C
First Cost Annual Cost O&M Cost Total Cost a! Benefits Ratio

NetExcess
Benefits

Corpus Christi Channel Beneficial Use Plans Deepening, Widening

48x530 $109,687,247 $6,837,904 $947,809 $7,785,713 $15,571,529 2.0

50x530 $143,475,000 $8,944,233 $1,303,607 $10,247,840 $24,405,167 2.4

52x530 $156,984,000 $9,786,384 $1,669,900 $11,456,284 $32,606,650 2.8

$7,785,816

$14,157,327

$21,150,365

$1,257,000 $78,361

Corpus Christi Barge Shelf

$26,982 $105,343 $134,598 1.3 $29,255

La Quinta Channel

$790,658

$827,813

$828,979

Deepening of Existing 45-foot Project

n/a $790,658 $482,169

n/a $827,813 $702,502

n/a $828,979 $702,502

La Quinta Channel Extension of Existing Project

36 a] 23,195,000 $1,445,692 $546,850 $1,992,542

37 d/ 23,557,500 $1,468,575 $547,824 $2,016,398 $8,913,620 4.4 $6,897,222

38 a) 23,920,000 $1,491,173 $548,797 $2,039,970 $9,230,160 4.5 $7,190,190

39 d/ 23,968,000 $1,494,165 $550,306 $2,044,471 $9,264,460 4.5 $7,219,989

40 a” 24,016,000 $1,497,158 $551,815 $2,048,973 $9,238,000 4.5 $7,189,027

41 d/ 24,418,000 $1,522,218 $556,424 $2,078,642 $9,145,880 4.4 $7,067,238

42a/ 24,820,000 $1,547,279 $561,032 $2,108,311 $9,145,880 4.3 $7,037,569

a! Providedby CostEstimatingBranch,December2001 unlessotherwisenoted.
b/ The 48-foot projectcostwasestimatingby applying the December1999 to 2001 pricechangefactorto the
December1999 costsprovidedby the CostEstimatingBranch.
c/ The cost for deepeningof theexisting La QuintaChannelweredoneby CostEstimatingin December1999
andreflect 1999 prices.
d/ Thecostsfor La Quinta37-, 39-, and41-footdepthswere interpolated.

48 $12,683,000

50 $13,279,000

52 $13,297,700

0.6

0.8

0.8

($308,489)

($125,311)

($126,477)
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DEEP-DRAFT TRANSPORTATIONSAVINGS SENSITIVITY ANALYSIS

Introduction

Sensitivitieswereevaluatedfor crudepetroleumandpetroleumproductimports. Thesensitivity

effectswere assessedin relationshipto the benefit-to-costratios, net excessbenefits,andNED

plan. The tonnagerangesusedfor the sensitivitieswerebasedon theupperand lowerrangeof

theprojectionlevelsdisplayedin Tables2 and6. The percentageof tonnageexpectedto utilize

CorpusChristi channeldepthsbeyondtheexisting45-footdepthwasalsoevaluatedfor thecrude

petroleumand petroleumproduct import sensitivities. An additional criteria usedfor crude

petroleumwas evaluationof the alternativedistributions of direct shipment versus offshore

transferfor North Seaand Africa tonnage.As discussedpreviouslyandoutlinedin thefollowing

section,thereis a relatively largedegreeof variancein transportationcostfor this route.

CrudePetroleumImports

Two crude petroleumsensitivity scenarioswere developedusing the lower and higher range

crude petroleum import forecasts and alternativepercentagedistributions of direct versus

lightering or lightening. Lightering and lightening are referredto as offshore transfer. As

discussedin detail in themain portionof theappendix,lighteringinvolvesthetransferoftonnage

atan offshorelocationfrom a largervessel,calledaVLCC (Very LargeCrudeCarrier),ontoone

or moreshuttle vessels,With lightering,theVLCC doesnot enterthecoastalreceivingport.

Total tonnageused for the low and high range scenarioswas displayedin Table 2 and is

summarizedin Table47. Besidesthepercentageof tonnageexpectedto utilize increasedCorpus

Christi channeldepth,themostsensitivevariableaffectingthecrudepetroleumimport benefitsis

the distribution of direct shipmentsversusoffshoretransfer. As discussedon pages30-32and

presentedin Table20, direct shipmentis the leastcost methodfor shipmentsfrom Mexico and

South Americaand offshoretransferis the leastcostshippingmethodfor theNorth Sea,Africa,

and the Middle East. The cost analysesshowedthat a long durationoffshoretransferprocess

due to demurrage,the less cost effectiveoffshore transferis. Therangeof demurrageusedfor

offshore transfer sensitivity was definedto rangefrom a minimum of 1.0; average 1.8; and

maximumof 2.5. The rangewas identified basedon industry input. As noted in the main

portion of the appendix,industry personnelindicatedthat the numberof days to completely

lighter a VLCC is normally from 4 to 10 and the averagenumberof daysto completelylighter

200,000to 300,000 dwt vesselsis 5.5; however, it wasnotedthat 2 weeksis not uncommon.
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Source: Applicationof theDOE/ETA2003 AnnualReview Forecast.

Theminimum costper ton for offshoretransferis basedon a factordifferencebetweenon-shore

and offshore demurrageof 1.0. The mean and maximum costs are basedon a triangular

distributionof 1 asa minimum, 1.8 asthe mean,and2.5 as themaximum. The factorof 1.8 is

slightly higher than the factor differencebetweenthe on-shoreand offshoreaverageand 2.5 is

less thanthe maximumfactor differencebetweentwo weeksand on-shoreloading rates. The

latter factor differenceis 3.5. It is recognizedthat offshoretransferratesarecharacteristically

fasterthanon-shorerates. Recentdiscussionswith industry indicatedthat offshoretransferrates

average40,000 barrels per hours, whereason-shoreratesaverage25,000 to 35,000. These

transferrateswereusedfor themain reportanalysisandfor this sensitivity.

The maximum cost calculationsusedboth for the sensitivity and the main portion of the

appendixreflectutilizationof somelessthanoptimalvessels;however,thesamerangeof vessels

were usedfor the meanand maximumcost calculations. The direct shipmentcosts,like the

Five and a-halfdaysequateto 1.5 times thein-port unloadingrate.Utilization of theupper limit

of 2 weeksrelatesto a lessthanoptimalshuttleturnaround.

Table 47
CorpusChristi CrudePetroleumImportTonnageForecast(1998-2056)

1000’sof ShortTons
CorpusChristi CrudePetroleumImports

U. S. Imports 95%ConfidenceInterval

Year

ETA
Reference

Forecast

Base
Case

Imports
Lower
Range

Upper
Range

1998 476,638 33,931 33,931 33,931
1999 477,999 34,049 34,049 34,049
2000 484,584 35,121 35,121 35,121
2006 570,286 42,037 32,601 51,474
2016 674,092 51,023 40,414 61,631
2025 709,060 54,050 45,835 62,264
2026 719,939 53,093 42,216 63,970
2036 838,342 55,247 44,098 66,398

2046 976,218 57,488 46,063 68,917
2056 1,136,769 59,821

AverageAnnual
48,117

Growth Rates
71,532

2000-2025 1.5% 1.7% 1.1% 2.3%
2000-2056 1.5% 1.0% 0.6% 1.3%
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costsfor offshoretransfer,reflectsutilization of themostefficient rangeof vesselsizesgiventhe

CorpusChristi channeldepthsandtraderouteconstraints.

Analysis of the Middle Easttransportationcosts showedthat, evenwith long durationoffshore

transferperiods,direct shipmentis morecostly thanlightering. Reviewof shippingrecordsfor

2000 indicatesno direct shipmentsfor Middle East crude oil. The cost differencebetween

lighteninganddirect shipmentfor theNorth Seaand Africa routeis relatively small and thereis

an overlapin thecostsbetweenthetwo methodsof shipment. Theoverlapappearsto contribute

to a significantportion of North Seaand Africa crudeoil importsbeingshippeddirect. Table

48 displays the mean, minimum and maximumcost by method of shipmentcost for direct,

lightening,andlightening for Africa andNorth Seamovements. Crudepetroleumshippedfrom

Africa and the North Seais normally transportedin Suezmaxvessels,which characteristically

rangebetween126,000and 158,000dwt. Themediandesigndrafts for Suezmaxvesselsexceed

50 feet. Crude shippedfrom the PersianGulf is usually shippedin VLCCs and ULCCs (ultra

largecrudecarriers). TheVLCCs andULCCsremainoffshoreandtransferoil to shuttlevessels.

VLCCs arecharacteristicallybetween200,000and 350,000dwt.

Thebenefitcalculationsfor the low range crudepetroleumimport sensitivity arebasedon 100

percentof Africa and North Seacrudeoil imports using offshore transfer. The historical data

showsthat approximately50 percentof Africa andNorth Seais presentlyshippeddirect and the

remainderis lighteredor lightened. Thehigherrangecrudepetroleumimport scenarioassumes

the samedistributionof directversusoffshoretransferasthebasecasescenariobut has75 to 85

percentof tonnageutilizing the increasedchanneldepthinsteadof the 50 percentusedfor the

basecase. Table 49 displaysthe basecasetonnagedistribution. The tonnagefor the low and

high rangesensitivitieswerecalculatedfrom thesebasetonnages.

Table 50 presents the low and high range for the crude petroleum import benefits. For

comparativepurposes,the benefits for the base caseas presentedin Tables 2 1-23 are also

summarizedin Table50.
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Table 48
CorpusChristi CrudePetroleumImports

TransportationCost by Method of Shipmentfor RepresentativeTradeRoutes

Channel North Sea & Africa Africa
Depth Mean Mm Max Mean Mm Max

Direct Shipment
45 $9.80 $9.44 $10.38 $10.91 $10.46 $11.40

47 $9.17 $8.79 $9.66 $10.22 $9.80 $10.68

48 $8.89 $8.50 $9.36 $9.90 $9.49 $10.35

50 $8.38 $8.01 $8.79 $9.33 $8.95 $9.76

52 $7.83 $7.57 $7.98 $8.72 $8.46 $8.85

I ‘ightened
45 $9.80 $9.44 $10.38 $10.91 $10.46 $11.40

47 $9.17 $8.79 $9.66 $10.22 $9.80 $10.68

48 $8.89 $8.50 $9.36 $9.90 $9.49 $10.35

50 $8.38 $8.01 $8.79 $9.33 $8.95 $9.76

52 $7.83 $7.57 $7.98 $8.72 $8.46 $8.85

Lightered
45 $9.89 $7.87 $12.68 $10.68 $8.66 $13.47

47 $9.89 $7.85 $12.68 $10.68 $8.64 $13.47

48 $9.28 $7.64 $11.75 $10.68 $8.43 $12.54

50 $9.28 $7.64 $11.75 $10.68 $8.43 $12.54

52 $9.28 $7.64 $11.75 $10.68 $8.43 $12.54

PetroleumProductImports

The sensitivityevaluationfor petroleumproductimportswasbasedon the lower andupperends

of the tonnageprojectionspresentedin Table 6. Total tonnageusedfor the low and high range

scenariosasdisplayedin Table6 andis summarizedin Table50. Thetransportationsavingsfor

the basecaseassume30 percentutilization of the channeldepthsover45-feet. The low range

sensitivityassumes15 percent,andthehigh rangeassumes50 percent. Table51 summarizesthe

basecasetransportationsavingsbenefitsandthe low and highrangesensitivities.

SummaryofSensitivityFindings

Table 52 summarizesthe effects of the sensitivities on the benefit-to-costratios, net excess

benefits,and subsequentdeterminationof the NED plan. The indication from the sensitivities

evaluatedis that theis no changein theNED plan.
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Table 49
RecommendedPlan

Deep-DraftTonnageUsedfor ChannelDeepeningBenefits
Method of Shipment& TradeRoute

Direct Shipments 2000 2006 2016 2026 2036 2046 2056

SouthAmerica& Mexico 7,377 7,377 8,952 10,464 12,227 14,287 16,694

Mexico 3,820 3,820 4,635 5,418 6,331 7,398 8,644

Latin America 3,557 3,557 4,317 5,046 5,896 6,889 8,050

Europe/Africa/Med 1,347 1,493 1,893 1,995 1,988 2,060 2,206

NSea 406 328 310 302 266 234 207

Africa 941 1,165 1,583 1,694 1,722 1,825 1,999

Middle East 0 0 0 0 0 0 0

FarEast 0 0 0 0 0 0 0

Total Direct 8,724 8,871 10,846 12,459 14,214 16,346 18,900

Lightered/ Lightened
SouthAmerica& Mexico 0 228 277 324 378 442 516

Europe/AfricafMed 1,347 1,493 1,893 1,995 1,988 2,060 2,206

MiddleEast 2,052 3,768 6,627 7,721 8,151 8,614 9,110
FarEast 208 419 539 517 452 397 351

Total Lightered 3,607 5,909 9,336 10,557 10,968 11,512 12,183

Total UsedForBenefits 12,331 14,779 20,182 23,015 25,182 27,859 31,084

rfotal Tonnage 35,121 42,037 51,023 54,050 53,093 57,488 59,821

% of Total Tonnage 35% 35% 40% 43% 47% 48% 52%
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Table50

CorpusChristiCnidePetroleumImports
TransportationSavingsSensitivityComparison
47-ft 48-ft 49-ft 50-ft

2006
2016
2026
2036
2046
2056

2006-56@ 5.875%

$3,767,302
$4,673,580
$5,085,200
$5,575,457
$6,173,325

$6,892,132
$4,873,460

$4,527,226
$5,762,280
$6,303,779
$6,933,798
$7,695,173
$8,604,269
$5,996,204

52-ft
BaseCase(Table23)

2006 $2,046,782 $3,051,880 $3,933,197 $4,814,515 $6,538,781
2016 $2,478,575 $3,742,684 $4,837,654 $5,932,624 $8,020,328
2026 $2,763,835 $4,179,875 $5,404,367 $6,628,858 $8,954,159
2036 $2,971,859 $4,488,804 $5,801,490 $7,114,175 $9,609,149
2046 $3,241,509 $4,887,623 $6,313,811 $7,739,998 $10,456,155
2056 $3,579,494 $5,385,976 $6,953,632 $8,521,288 $11,515,651

2006-5605.875% $3,579,494 $5,385,976 $6,953,632 $8,521,288 $11,515,651

Low RangeScenario
$656,194 $2,790,606 $3,305,923
$1,007,594 $3,300,435 $4,015,331
$1,147,215 $3,562,471 $4,352,969
$1,289,651 $3,898,699 $4,767,786
$1,456,247 $4,315,463 $5,277,337
$1,650,272 $4,823,076 $5,893,497
$1,037,565 $3,464,803 $4,198,761

I

High RangeScenario
2006 $5,628,616 $6,694,142 $8,904,925 $11,167,258 $15,724,407
2016 $8,359,568 $8,437,373 $11,472,623 $14,635,950 $21,015,107
2026 $8,743,580 $8,868,917 $12,045,902 $15,356,132 $22,010,144
2036 $8,652,477 $9,313,938 $12,546,186 $15,893,659 $22,579,614
2046 $8,584,550 $9,900,293 $13,212,794 $16,619,159 $23,376,740
2056 $8,536,264 $10,636,770 $14,052,332 $17,536,708 $24,399,917

2006-56@5.875% $7,954,421 $8,507,407 $11,472,128 $14,543,200 $20,713,112
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Table 51
U. S. and CorpusChristi PetroleumProductImport Forecast(1998-2056)

Thousandof ShortTons
CorpusChristi PetroleumProductImports

BaseCase
Forecast Lower Upper

Year Application Range Range
1998 7,495 7,495 7,495
1999 7,627 7,627 7,627
2000 9,702 9,702 9,702
2006 12,975 5,693 20,258
2016 19,472 10,240 28,703
2025 26,614 15,528 37,699
2026 27,596 16,340 38,852
2036 39,124 25,921 52,328
2046 54,429 38,740 70,118
2056 74,720 55,842 93,597

AverageAnnual Growth Rates
2000-2025 3.9% 1.7% 5.3%
2000-2056 3.6% 3.1% 4.0%

Source: Applicationof theDOE/EIA 2003 AnnualReviewForecast.
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Table 52

CorpusChristi PetroleumProductImports
TransportationSavingsSensitivityComparison
47-ft 48-ft 49-ft 50-ft

2006

2016
2026
2036

2046
2056

2006-56 @5.875%

PetroleumProductLow RangeScenario
$735,801 $1,099,044 $1,372,713

$1,521,943 $2,029,670 $2,658,681
$2,443,496 $3,438,592 $4,437,834
$3,830,876 $5,401,102 $6,966,467
$5,675,902 $8,013,562 $10,331,478
$8,157,978 $1 1,523,273 $14,854,160

$2,178,438 $3,047,847 $3,932,866

$1,762,995

$3,361,286
$5,555,442

$8,719,566
$12,929,933
$18,589,416

$4,947,094

$2,222,355
$4,615,651
$7,607,259
$11,929,997
$17,679,530

$25,412,631

$6,720,818

2006

2016
2026
2036

2046
2056

2006-56@ 5.875%

PetroleumProductHigh RangeScenario
$8,727,599 $13,036,143 $16,282,233 $20,911,504

$14,220,161 $18,964,068 $24,841,180 $31,405,922
$19,366,523 $27,253,405 $35,173,139 $44,031,013
$25,778,593 $36,344,905 $46,878,498 $58,675,395
$34,243,924 $48,347,527 $62,332,003 $78,009,039
$45,578,730 $64,380,678 $82,990,391 $103,859,316

$17,277,019 $24,180,927 $31,173,689 $39,279,953

$26,360,131
$43,125,988

$60,293,193
$80,278,909

$106,664,368
$141,980,709

$53,162,995

52-ft

PetroleumProductBaseCase(Table29)
2006 $3,353,952 $5,009,693 $6,257,142 $8,036,137 $10,130,004

2016 $5,788,140 $7,719,089 $10,111,294 $12,783,391 $17,553,898

2026 $8,253,453 $11,614,614 $14,989,776 $18,764,746 $25,695,217

2036 $11,564,306 $16,304,365 $21,029,747 $26,321,849 $36,013,210

2046 $15,949,079 $22,517,821 $29,031,079 $36,332,645 $49,678,841

2056 $21,831,743 $30,837,682 $39,751,544 $49,747,544 $68,007,299

2006-56@ 5.875% $7,361,546 $10,302,120 $13,284,971 $16,731,076 $22,669,722
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TabIeS3

ConstiuctionCostandBenefitSummary2006-2056andAAEB 5.875%

Average Annual B/C NetExcess
Plan FirstCost Annual Cost O&M Cost TotalCosta/ Benefits Ratio Benefits

BaseCaseflable46)
CorpusChristiChannelBeneficialUsePlansDeepening,Widening

48x530 $109,687,247 $6,837,904 $947,809 $7,785,713 $15,571,529 2.0

50x530 $143,475,000 $8,944,233 $1,303,607 $10,247,840 $24,405,167 2.4

52x530 $156,984,000 $9,786,384 $1,669,900 $11,456,284 $32,606,650 2.8

Low RangeScenario
CorpusChristiChannelBeneficialUsePlansDeepening,Widening

48x530 $109,687,247 $6,837,904 $947,809 $7,785,713 $7,851,507 1.0

~ $143,475,000 $8,944,233 $1,303,607 $10,247,840 $11,271,052 1.1

52x530 $156,984,000 $9,786,384 $1,669,900 $11,456,284 $14,234,742 1.2

$7,785,816

$14,157,327

$21,150,365

High RangeScenario
CorpusChristi ChannelBeneficialUsePlansDeepening,Widening

48x530 $109,687,247 $6,837,904 $947,809 $7,785,713 $34,027,191 4.4

50x530 $143,475,000 $8,944,233 $1,303,607 $10,247,840 $55,273,651 5.4

52x530 $156,984,000 $9,786,384 $1,669,900 $11,456,284 $75,393,826 6.6

$26,241,478

$45,025,811

$63,937,542

$65,794

$1,023,212

$2,778,457
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GENERAL: This RealEstatePlan(REP) is therealestateworkproductof theU.S.
Army Corpsof Engineers,GalvestonDistrict, RealEstateDivision (the“District”) that
supportsprojectplanformulationfor theCorpusChristi Ship Channel,Texas,Channel
ImprovementProject(the“Project”). It identifiesanddescribesthelands,easements,and
rights-of-way(LER) requiredfor the construction,operation,andmaintenanceofthe
proposedProject,including thoserequiredfor relocations,borrowmaterial,anddredged
or excavatedmaterialdisposal.TheREPalsoidentifiesanddescribesthefacility/utility
relocationsthat are necessary to implementtheProject.

PROJECTDESCRIPTION: TheCorpusChristi ShipChannelis adeep-draftnavigation
project,which connectsharborfacilities in theCorpusChristi areawith theGulfof
Mexico. Thework requiredfor this FeasibilityStudyconsistsofoffice, field, and
laboratorywork necessaryfor evaluatingdeep-draftnavigationimprovementsfor the
CorpusChristi Ship Channelfrom theGulf of Mexico to the CorpusChristi InnerHarbor
andtheLa QuintaChannel.TheCorpusChristi ShipChannelis locatedin CorpusChristi
Bay on the southernportionof theTexascoast,200 miles southwestof Galvestonand
150miles northof themouthof theRio Grande. TheProjectstudyareais situatedin
Nueces and SanPatricioCounties.

PROJECTTYPE & APPLICABILITY: TheFeasibilityStudyis preparedin responseto
aCongressionalstudyresolutionadoptedAugust 1, 1990,by theCommitteeon Public
WorksandTransportation,U.S. HouseofRepresentatives.Theresolutionreads:

Resolvedby the Committeeon Public Works and Transportationof the United
StatesHouse of Representatives,That the Board of Engineersfor Rivers and
Harbors,is requestedto review the reports on the Port Aranasas-CorpusChristi
Ship Channel,Texas(45-Foot Project)publishedas HouseDocument99, 90th
Congress,SecondSession,andotherpertinentreportsto determinethe feasibility
of modifying theCorpusChristi Ship Channel,with particularemphasison theLa
Quinta Channeland Harbor Island, in the interestof commercialnavigationand
relatedpurposes.

SCOPE& CONTENT: Threedeepeningalternativesfor theentire length oftheCorpus
Christi Ship Channelfrom theGulfofMexicoto Viola TurningBasin, andfour widening
alternativesacrossCorpusChristi Bayfrom La QuintaJunctionto Beacon82 for atotal
of twelve alternatives,were evaluated.In additionto the abovetwelve alternatives,one
wideningalternativeacrossCorpusChristi Bay wasevaluated.Threedeepening
alternativeswere evaluatedfor theLaQuintaChannel,aswell as anextensionat five
depthsandturningbasinat thewestendof theLa QuintaChannelfor eightmore
alternativesconsidered.Onealternativeof bargeshelveswasalsoevaluatedon both
sidesofa portionof theCorpusChristi Ship Channel.Thewithoutproject,or no-action
alternative,is onemorefor a grandtotal oftwenty-threealternatives.Eachalternativeis
be analyzedat the level ofdetailsufficient to determinetherecommendedplan. Each



alternativeis divided into thefollowing incrementsfor quantitycomputations,dredged
materialplacementplans,andcostandbenefitestimatingpurposes:

1. EntranceChannelto InnerBasin
2. InnerBasinto La QuintaJunction
3. La QuintaJunctionto Beacon82
4. Beacon82 to Viola TurningBasin
5. La QuintaChannelExtension

PURPOSE: ThepurposeoftheREP is to identify therealestaterequirementsfor the
Projectand to estimatethecostsof acquisition. Theplanwill alsoidentify theestateto
be acquiredin the varioustracts. TheNon-FederalSponsoralreadyownsall lands
neededfor theProject. Thesponsorwill receivecredit for the fair marketvalueofthese
landsat thetime theyaremadeavailableto theGovernmentfor construction.The
sponsorwill alsoreceivecredit for theadministrativecostsofacquisitionfor all lands
acquiredwithin thefive (5) years preceding the signingoftheProjectCooperation
Agreement.

DESCRIPTIONOF LER: Approximately41 million cubicyards(mcy) ofnewwork
materialand208 mcy of maintenancematerialwill begeneratedoverthe50-yearlife of
theProject. A DredgingMaterialPlacementPlanwasdevelopedto determinewhereand
howthe dredgedmaterialwould be used.

TheProjectwill utilize eight(8) existingconfineduplandsites,all subjectto navigation
servitude,that havebeenusedin conjunctionwith constructionandmaintenanceofthe
presentauthorized45-foot channel:

IH-PA 1, EastandWestCells (2 sites),350 acresPlateF-44;
RinconPlacementArea(IH-PA 2),230 acresPlateF-44:
SouthShorePlacementArea (IH-PA 3), Cell A 200 acres,Cell B 183
acres,Cell C (3 sites)Plate F-43;
MustangIsland(IH-PA 6), 304 acresPlateC-13; and
La QuintaChannel(IH-PA 13), 750 acresPlate F-45.

All ofthesesitesexceptwill be utilized for placementofnewwork andmaintenance
materialthroughouttheeconomiclife oftheproject. MustangIslandwill be utilized for
newworkmaterialonly.

An additionalthree(3) siteswill be utilized for theProject. Theseareownedby theNon-
FederalSponsor.

SuntidePlacementArea (IH-PA 8), 306 acresPlateF-42;
TuleLakePlacementArea(IH-PA 6), 360 acresPlateF-42; and
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La QuintaBuffer Zone(BU E), 100 acresPlateF-33, S-yeartemporarywork
easement.

SuntideandTuleLakewill be utilized for newwork andmaintenancethroughoutthe
economiclife of theproject. BU E will beusedonly oncefor newwork material.

Whenthe45-FootProjectwasauthorizedin 1968,theNon-FederalSponsor,asan
elementof local cooperation,wasresponsiblefor 100 percentof thedisposalareas,
including theconstructionandmaintenanceof all appurtenantfacilities (i.e. berms,
levees,spill-boxes,etc.). In 1976,Section124, PL 94-587modified local cooperation
requirementsfor the 1968Act, shiftingresponsibilityfor cost ofdisposalareasand
confinementworksfrom sponsorto joint 75 percentFederaland25 percentnon-Federal
responsibility. Therefore,all existingconfineduplandsitesare“DredgedMaterial
DisposalFacilities,” asdescribedin Section217 ofWRDA 96 andPGL47, andcost
sharingwill remainthesame.

TheProjectwill alsousetwo existinguplandunconfinedplacementsitesthat havebeen
usedin thepast:

PlacementAreaNo.2on SanJoseIsland,PlateC-l5; and
PelicanIsland(PA’s 7 and8), PlateF-34.

Both siteswill be utilized for newwork andmaintenancethroughoutthe economiclife of
theproject.

TheProjectwill alsoutilize an existingoffshoreplacementsite(PA 1, 510 acres)and
eight(8) bay sites(14-A, 14-B, 15-A, 15-B, 16-A, 16-B, 17-A, & 17-B) to confineboth
newwork andmaintenancedredgingmaterial. Seven(7) newopen-waterbeneficial-use
siteswill be established:

1) OffshoreUnderwaterTopographyRelief— BU MN, PlateF-29;
2) DaggerIsland— BU I, PlateF-30;
3) La QuintaJunction,East— BU R, PlateF-31;
4) La QuintaJunction,West— BU S, PlateF-3I;
5) CorpusChristi Bay — BU CQ, PlateF-32;
6) La QuintaExtension— BU GH, PlateF-33; and
7) OffshoreUnderwaterTopographyRelief— BU ZZ, PlateF-29.

All ofthesesiteswill be usedonly onceto containnewwork material.

A perpetualpipelineeasementandright-of-way for the location,construction,operation,
maintenance,andrepairandpatrolof thedredgedmaterialplacementpipelinewill be
neededfor theSuntideDisposalArea. Thenon-FederalSponsorhaspreviouslyprovided
atermpipelineeasementthatwill be convertedto perpetual. Becausethesameeasement
hasbeenpreviouslyprovided,thenon-FederalSponsorwill receiveno additionalcredit.
TheentiretyoftheLa QuintaChannelExtensionis subjectto navigationservitudeandno

5



real propertyinterestis required. Where dredge material is used to produce
environmental benefits, the increased costs associated is sharedwith a non-Federal
partner at 65%Federal and 35%non-Federal for implementation and 100%non-
Federal for operation and maintenance.

NON-FEDERALLER: TheNon-FederalSponsorfor theProjectis thePortofCorpus
Christi Authority (the“Non-FederalSponsor”). Acquisitionneededforthe Projectwill
be theresponsibilityoftheNon-FederalSponsor.TheSponsorowns feetitle to all ofthe
Placementareas,howeverinvestigationhasshownthatadditionaleasementacreageof
340 for Suntideplacementarea,378 for theTuleLakeplacementarea,and 130 acresfor
theLa QuintaChannelExtensionarerequiredto be conveyedto theUnited States.
SuntidePlacementArea(IH-PA 8) is an uplandconfinedplacementarealocatedjust
westof theendoftheProjectchannel,asshownon PlateF-42. Thisplacementareawas
usedin thepastfor materialdisposalandwassecuredby a50-yeareasement.Acreagein
this sitenot securedby theeasementhasnowbeenaddedforthis Projectandhasbeen
valuedaccordingly. Theappraisedmarketvalue,subjectto a surfaceareadrainage
easement,is $246,000.TuleLakePlacementArea (IH-PA 7) is an uplandconfined
placementarea,which is southof theship channel,asshownon Plate F-42. Although
thisplacementareais an existingplacementareathat hasbeenusedfor materialdisposal
in thepast,it wasnot thenownedin feeby thePCCA. ThePCCApurchasedthis site in
early 1990. Theappraisedmarketvalueofthis parcelis $3,475,000.La QuintaBuffer
Zone(BU E) is an uplandsitelocatedon Port ofCorpusChristi Authority propertyjust
northofthenewturning basinproposedfor the La Quinta ChannelExtension,asshown
on PlateF-33. Theappraisedmarketvalueof thisparcel is $1,950,000.New work
material(primarily clay)will be placedin this areato be usedfor thefuturedevelopment
ofa bufferzonethatwill separatepublic-uselandsfrom industrial sites. All thesetracts
areownedin feeby theNon-FederalSponsorandthefeeestatewill remainwith the
Sponsor.Perpetualdisposaleasementsfor all uplandsiteswill be conveyedto the
Government.ER405-1-12,paragraph12-9declaresthat “it is thepolicy ofUSACEto
acquire,or to requireanon-Federalsponsorto provide” feetitle for disposalandborrow
areasrequiredfor futuremaintenancework. TheNon-FederalSponsoris providingfee
title. Theaddedbenefitofrequiringtheconveyanceof perpetualeasementsto the
Government is that it gives the Corpsbettercontrolfor futuremaintenancedredgecycles.
A recordedeasementputsthePublicon noticethat theGovernmenthasaninterestin the
propertyandmustbe consultedbeforeplacingany structureson theproperty. The
amount of credit received for thesetracts will be controlled by the procedures set
out in a future PCA.

As describedin Section101(a)ofWRDA 86, asamended,for harboror inland harbor
commercialnavigationprojects,theNon-FederalSponsoris entitled to creditagainstits
shareofprojectcostsfor thevalueof LER it providesandthevalueofrelocationsthat
arerequiredfor theProject. Theamountof credit affordedwill directly affecttheamount
oftheNon-FederalSponsor’scashcontributionotherwiserequiredfor constructionofthe
Project. For thepurposeofdeterminingtheamountofcredit to be afforded,thevalueof
LER is thefair marketvalueoftherealpropertyinterests,pluscertainincidentalcostsof

6



acquiringthoseinterests,thattheNon-FederalSponsorprovidedfor theProjectas
requiredby theGovernment.Thefair marketvalueis determinedby, or is basedupon,
an appraisalpreparedby aqualifiedappraiser.AlthoughStateruleswill typically control
theappraisalprocessfor acquisitionandcreditingpurposesby a Non-FederalSponsor,
applicationof Federalrulesofjust compensationmaybe requiredasa matterofpolicy
for creditingpurposes.

ForLER acquiredby aNon-FederalSponsorwithin afive-yearperiodprecedingthe
effectivedateofthePCA for theProject,oratanytime aftertheeffectivedateofthat
PCA, thevalueoftherealpropertyinterestsalsowill include thedocumentedincidental
costsof acquiringsuchinterests,asdeterminedby theGovernment,subjectto anauditto
determinethereasonableness,allocability, and allowability of costs. Theseincidental
costsinclude,but arenot necessarilylimited to, closingandtitle costs,appraisalcosts,
surveycosts,attorney’sfees,platmapsandmappingcosts,aswell astheactualamounts
expendedfor paymentof P.L. 91-646relocationassistancebenefitsasrequiredfor
compliancewith law andimplementingregulations. In no eventshallcontingencyor
planningtypeallowancesbe includedin landcontributionappraisalvaluesapprovedfor
credit againstthesponsor’sshareof constructioncosts.

TheNon-FederalSponsorshallnot receivecredit for thevalueof any LER, including
incidentalcoststhathavebeenprovidedpreviouslyasan item ofcooperationfor another
Federalproject. Further,for projectsthatincludeLER valueasapartof sharedtotal
projectcosts,thevalueamountthat is non-creditablemustbe excludedfrom totalproject
costs. Requestsfor exceptionsto this policy togetherwith persuasiverationalemustbe
forwardedthroughDivision to HQUSACE(ATTN: CERE-AP)for coordinationand
final determination.

ACQUISITION SCHEDULE: Acquisitionof LERnecessaryfor theProjectis the
responsibilityoftheNon-FederalSponsor,however,for thecurrentProject,the Sponsor
ownsall landsneededincluding theLa Quintaextension,thereforethereis no needfor an
acquisitionschedule.

ESTATES/NON-STANDARDESTATES: Generally, it is the policy of USACE to
acquire,or to require a non-Federal sponsorto provide, feetitle for disposalareas
locatedon fast land that are required for commercial navigation projects for a
harbor or inland harbor. (405-1-12,Chap. 12-3)A permanentdisposalareaeasement
andaperpetualdredgematerialpipelineandeffluent easementwill be requiredfor future
maintenancework. A permanentnonstandarddisposalareaeasementwill berequiredby
theGovernmentasfollows:

A perpetualandassignableright andeasementand right-of-wayin,
on, andover andacrosslandsasspecifiedwill grantto theUnitedStates,
its representatives,agents,andcontractorsasadisposalareaincluding the
right to construct,operateandmaintainlevees,ditchesandpipelinesand
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further includingtheright to borrowand/ordepositfill, dredgedmaterial
andwastematerialthereonandto performany otherwork necessaryand
incidentalto theconstructionof theProject;reserving,howeverto the
landowner,theirheirsandassigns,all suchrightsandprivilegesasmaybe
usedwithout interferingwith abridgingtherights andeasementhereby
acquired;subject,howeverto existingeasementsfor public roadsand
highways,public utilities, railroadsandpipelines.

This non-standardestatewasapprovedandusedin theHouston-GalvestonNavigation
Channels,Texas,Project.

INTERNAL FEDERAL PROJECTS:ThereareseveralFederalwater-relatedprojectsin
theCorpusChristi Bayarea:

TheRinconCanalis locatedjustwestoftheNuecesBay Causewayon theCorpusChristi
sideoftheCauseway.This Canalwasnot constructedas aFederalProject,butwas
recentlyassumedfor Federalmaintenance.

ThePortAransasChannelandBasin is locatedjust behindthejettiesin thecommunityof
PortAransasin theareaformerly referredto asTurtle Cove. Thisprojectconsistsofan
entrancechannel,aharbor,andtwo overlappingrubblestonebreakwatersattheentrance
to theharbor. TheoriginalFederalimprovementswereauthorizedin 1913;

TheJewelFultonCanalis a shallow-drafttributarychannelto theCorpusChristi Ship
Channelproject. It is locatedoffoftheLa QuintaChannel,approximately1.9 miles
northof the intersectionof theLa QuintaChannelandCorpusChristi Ship Channel.
Federalimprovementsto this channelwereauthorizedin 1958;

TheChannelto AransasPassis a channelwhich extendsfrom PortAransasto the
AransasPassTurningBasinandConnBrownHarborwhicharelocatedin thecity of
AransasPasson themainland. This projectwaslast improvedin 1979;

TheChannelto EncinalPeninsulaextendsa distanceofabout8 miles from theCorpus
Christi Ship ChannelnearIngleside,southwardtowardtheU.S. NavalAir Stationon
EncinalPeninsula,andterminateswith aturningbasin. This Projectwascompletedin
December1941 andis currentlyinactive;

The GulfIntracoastalWaterway(GIWW) is an inland shallow-draftnavigationchannel
that parallelstheGulfofMexico shorelineandprovidesover 1,300miles ofsheltered
waterwaybetweenBrownsville,Texas,andSt. Marks,Florida. The GIWW traversesthe
studyareafrom northto southandintersectstheCorpusChristi Ship Channelnear
Ingleside,approximately9.5 miles inland from theGulf;

TheLydia Ann Channelis an alternateroutefor theGIWW betweenRockportandthe
CorpusChristi Ship Channel. The existingchannelwasauthorizedto be aFederally
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maintainedchannelin October1962; and

NavalStationInglesideis locatedjust northof theCorpusChristi ShipChannelat
Ingleside.This facility connectswith theship channeland consistsof aharbor,turning
basin,anddockfacilities constructedby theDepartmentoftheNavy. TheNavy’s Mine
CountermeasureFleetis currentlystationedat this facility.

FEDERALLY OWNED LAND WITHIN LER: The majorityof Federallyownedor
controlledlandswithin theLERaresubjectto NavigationServitude.

LER BELOW MEAN HIGH WATER MARK: All landsandaffectedfacilities located
belowthe meanhigh wateraresubjectto NavigationServitude.

PROJECTINDUCED FLOODING: No projectinducedflooding is anticipated.

RELOCATION ASSISTANCEBENEFITS: Therewill be no relocationassistance
benefitspayableunderPublic Law 91-646asamendedby PublicLaw 100-17. No
residences,business,or farmingoperationswill be displaced.

MINERAL ACTIVITY: TheprocedureoftheCorpsofEngineersin acquiringthe
necessarylandor intereststhereinto accommodateprojectsauthorizedby theCongressis
to permitthe reservationof themineralsin theland,unlessthereservationis inimical to
theoperationoftheProject. In mostcaseswhereinareservationis permitted,themineral
interestsaresubordinatedto theprimaryprojectpurposes,includingpublic accessand
preservationof environmentalquality. Generallyfee title to all subsurfaceinterestswill
be acquiredin areasrequiredfor all structures,areasrequiredfor projectoperationsand
public useincluding access,andin areaswherethevalueofthesubsurfaceinterestsis
nominal. Reservationofcoal,oil, gasandothermineralswill bepermittedwheneverany
aspectofmineraldevelopmentwill not interferewith projectpurposes.Thereservation
ofmineralrightswill be predicatedupontheGovernment’sright to soregulatetheir
developmentasto eliminateany interferencewith projectpurposesandto minimize any
adverseimpacton theenvironmentincludingaestheticvalues. Oil andgasmining is
activein theProjectarea.A reviewof oil and gasactivity indicatesthatthereareatotal
ofonethousandfive hundredsixty eight (1,568)permittedwell sitesin theProjectarea.
Thereareno wells in thecurrentdisposalareasor channelsto be usedfor this Project. In
Texas,whilemineralestatecanbe severedfrom thesurfaceand is consideredby law to
be thedominantestate,theTexasRailroadCommissionhasspacingandotherrules
whichprotectdevelopedareasfrom havingoil wellsdrilled in dangerousproximity.
Thereis also acourtdevelopeddoctrineoftencalledtheaccommodationdoctrine
wherebytheoil interestis requiredto actreasonablyin notoverburdeningthe surface
estate.No mineral,oil, or gasrights will be acquiredsincedredgingoperationswill be
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limited to existingship channelsandno impactto oil and gaswells is expected.Basedon
theforegoing,subordinationof themineralinterestto thesurfaceestateis deemedto be
unnecessary.

TABLE 1
BASELINE COST ESTIMATE

CORPUSCHRIST! SHIP CHANNEL-CHANNEL IMPROVEMENT PROJECT
FEASIBILITY STUDY PHASE

REAL ESTATE PLAN

Thevaluescontainedin thetablebelowaresolelyfor costestimatingpurposes.
Theamountof creditfor all LER providedby thenon-Federalsponsorwill be controlled
by theproceduressetout in afuture PCA.

01 Lands & Damages
01-23 Construction Contract Documents
01-23-03 Real EstateAnalysis Documents
01-23-03-01 Real EstatePlanning Documents

Planningby non Federal Sponsor
Reviewof SponsorPlan

Real EstateAcquisition Documents
Acquisitionsby Sponsor
Reviewof Sponsor

Real EstateCondemnation Documents
Condemnationsby Sponsor 0 0
Reviewof Sponsor 0 0

Real EstateAppraisal Documents
Appraisalsby Sponsor
ReviewofSponsor

01-23-03-06 Real EstatePL 91-646Asst.Documents
PL 9 1-646Asst. By Sponsor
Reviewof Sponsor

Real EstatePaymentDocuments
Paymentsby Sponsor (Land) $5,734,000 0 $15,750 0
Paymentsby Sponsor (Damages) 0 0 0 0
Paymentsby Sponsor (DeepDraft

Utility Relocations) $13,015,647 0 0
Paymentsby Sponsor (PL 9 1-646) 0 0 0
Review of Sponsor

01-23-03-17 Real EstateLERRD Credit Documents 0
Total Admin & Payments $18,771,647

otal Contingencies
GRAND TOTAL $18,790,147

ACCOUNT DESCRIPTION ESTIMATE CONTINGENCIES
Total Mitigation Total

01-23-03-02

01-23-03-03

01-23-03-05

0 0
$7,000 0

0
$1,750

0
0

0
0

0
0

0
0

0 0
0 0

01-23-03-15

$15,000 0 $1,000
0 0 0

00
00

0
0

0
0

0 0

5l8500 0
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NON-FEDERALSPONSOR’SCAPABILITY TO PROVIDELER: TheNon-Federal
Sponsoris highly capableof performingtherealestateacquisitionrequiredby this
Project. TheNon-FederalSponsorhasperformedrealestateacquisitionsatisfactorilyfor
similar navigationprojectsand is well acquaintedwith Federalrealestateacquisition
regulationsincluding theprovisionsofPL 91-646. TheNon-FederalSponsoralready
ownsall landsneededfor this Project,thereforeweanticipateno issuehere.(SEE
CapabilityAssessmentof PotentialNon-FederalSponsorsofCost-SharedCivil Works
Projects,Appendix 8.)

ANTICIPATED ZONING CHANGES: No zoningchangesareanticipatedfor this
Project.

LAND ACQUISITION: All LERnecessaryfor theProjectaretheresponsibilityof the
Non-FederalSponsor,howevertheSponsorownsall neededlands.

FACILITY/UTILITY RELOCATIONS: Thereare48 pipelineandconduit facilities
belowthe channelthatwill beaffectedby theProject. A determinationofwhich of the
facilities will probablybe impactedwasmadeduring thefeasibility study.

Theseincludeforty (40)deepdraft utility relocations,eight (8) removals. Thecostofthe
removalswill be borne 100 per cent by the non-Federalinterests. For all deepdraft
utility relocations,one-halfof the costsshallbeborneby theownerofthe facility being
relocatedand one-halfofthe costshall be borneby thenon-Federalsponsor. A line-by-
line categorizationof thesefacilities is attachedasAppendix 6. All removalsand deep
draft utility relocationsare locatedin the openwater. Thereareno bank removalareas
affectingremovalsorrelocations.

Basedoncurrentlaw andAdministrationpolicy, cost-sharingfor therecommendedplan
will be basedon Section lOl(a)(4) ofthe WaterResourcesDevelopmentAct of 1986and
theU.S.Army Corpsof Engineerspolicy containedin Policy GuidanceLetter44 (PGL
44) thatsetsforth thepolicy regardingthecategorizationandassignmentof costsfor
actionsinvolving facilities interferingwith Federalnavigationimprovements.Cost
sharinghasbeendeterminedasto whethertheaffectedfacilities havebeencategorizedas
“removals” or“deepdraftutility relocations,”asdefinedin PGL 44 andpresentedin
Appendix6 for eachofthepipelinesandconduitsaffectedby theProject.

Any conclusionor categorizationcontainedin this reportthat an item is adeepdraft
utility relocationoraremoval,to be performedby theNon-FederalSponsoraspartof its
LERRDresponsibilitiesis preliminaryonly. TheGovernmentwill makeafinal
determinationof therelocationsnecessaryfor the construction,operation,ormaintenance
oftheProjectafterfurtheranalysisandcompletionandapprovaloffinal attorney’s
opinionsof compensabilityfor eachoftheimpactedutilities and facilities. In theevent
thefuturestatusofapipelineorfacility is convertedfrom arelocationto aremoval,such
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asapipelinethatbecomesabandoned,theNon-FederalSponsorwill work with theowner
to ensuretheremovalandnoneof thecostsof removalwill be creditableagainstthe
Sponsor’scostshare.

HTRW IMPACTS: Reviewofa regulatoryagencydatabaseinformationsearch,anaerial
photographicreview, interviewswith regulatoryofficials, andasitereconnaissancewere
conductedto determinethelocationandstatusof sitesregulatedby theStateofTexas
andtheEPA andanyunreportedhazardousmaterialsites. Thesupportdatafor the
assessmentcanbe foundin PBS&JDocumentNo. 010095entitled “Hazardous,Toxic,
andRadioactiveWasteAssessment,CorpusChristi Ship Channel— Channel
ImprovementsProject,CorpusChristi andNuecesBays,NuecesandSanPatricio
Counties,Texas”datedApril 2001. (SEEEnvironmental& RegulatoryDivision,
PlanningBranch,GalvestonDistrict Corpsof Engineers,Galveston,Texas,for copyof
PBS&JDocumentNo. 010095.)Thereviewoftheregulatoryagencydatabasesearch
indicatedatotal of 1,611 sitesor listingsassociatedwith 257 facilitiesor properties
locatedwithin thestudyarea. On thebasisoftheresultsoftheregulatorydatabase
searches,thefollowing sitesarelocatedwithin thesubjectarea:

16 CERCLIS/NFRAP/CORRACTsites;
27 RCRA generatorssites;
S RCRAtreatment,storage,anddisposalsites;
296 petroleumstoragetanks;
55 leakingundergroundstoragetank sites;
2 Statevoluntarycleanupsites;
528reportedemergencyresponseactionsat 60 facilities/properties;
323 reportedspills at58 facilities/properties;
7 NPDES sites;
152 TRI listingsassociatedwith one facility; and
200 FINDS listingsassociatedwith 69 facilities/properties.(SEEAppendixB,
sheets1-3.)

Noneofthesefacilitiesappearto posean environmentalconcernto theProject.

A reviewof oil and gaswellsandpipelineslocatedwithin thestudyareawasalso
conducted.Theresultsoftheoil/gaswell reviewindicateatotal of 1,568permittedwell
siteslocatedwithin thestudyarea.Thesewell sitesinclude 1,368 verticalwells and200
directionalwells. Thedatabaseindicatesthattheverticalwell sites includethefollowing
types/status:

378 arelisted asactiveproducingoil/gaswells;
573 asplugged;
291 asdryholes;
75 aspermittedlocations;
41 asabandonedlocations;
5 asinjectionwells; and
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5 well sitesasunknown.

Thedatabaseindicatesthatthedirectionalwell sitesincludethefollowing types/status:

67 activeproducingoil/gaswells;
56 pluggedwells;
40 dry holes;
20 permittedwell sites;
10 abandonedlocations;
3 shut-inwells;
1 injectionwell; and
3 well siteswerelisted asthetype/statusof unknown.(SEEAppendixD, sheets
1-5.)

Sincedredgingoperationswill be limited to existingshipchannels,no impactto oil and
gaswellsareexpected.

No NationalPriorityList, StateSuperfundor City/Countysolid wastelandfill siteswere
locatedwithin thestudyarea.Accordingto theTexasCommissionon Environmental
Quality (TCEQ) regionalofficials, the industrialactivity adjacentto theInnerHarborof
theCCSCandLa QuintaChannelhascausedmeasurableimpactsto thegroundwater
adjacentto thewaterways. Theseepageof contaminatedgroundwaterto thewaterway
hasbeennearlycontainedthroughtheeffortsof theTCEQ andtheresponsibleparties.
Basedon the informationcompiledby theHTRW assessment,it is recommendedthat
sedimentandelutriatesamplesin thevicinity oftheturningbasinof LaQuintaChannel
be analyzedfor carbontetrachlorideandperchloroethaneprior to dredgingoperations.
Thereis moderatepotentialofencounteringcontaminatedmaterialduringconstructionof
theProject. With the lawsandregulations,which governthehandlingof hazardous
material,thereis adecreasedrisk offuturereleasesofhazardousmaterialcausinglong-
termdetrimentalimpactsto thesedimentsof thestudyarea. Futureuseofthedeeper
channelis notexpectedto resultin greaterimpactsto theenvironment.Ecosystem
restorationfeaturesarecostshared65/35%betweentheFederalandnon-Federal
interests,respectively.

LANDOWNER ATTITUDE: Overall,themodestpublic interestshownfor this study
hasbeenpositive.

NOTIFICATION TO NON-FEDERALSPONSOR: TheNon-FederalSponsor,PCCA,
is awareof thestudyandparticipatesin meetingsand decisions.

OTHERREAL ESTATEISSUES:

Impacton Aids To Navigation— Thenavigationbenefitcategoriesthatareevaluatedare
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reductionsin vesseloperatingcosts,reductionsin vesseldelays,andreductionsin vessel
casualties.Wideningtheupperbay reachwould increasethesafetyfactorfor this area
andwould reducethe shippingdelaysfor theProject,especiallysinceshippingtrends
indicateamovementtowarduseoflargervessels.Planswereformulatedandevaluated
with improvementto theefficiencyandsafetyof thedeep-draftnavigationsystem.

Mitigation: After avoidingandminimizing environmentalimpactsto themaximum
extentpossible,theremainingunavoidablehabitatlossesarecompensatedto theextent
justified accordingto ER-1105-2-100.To initiate this process,a Mitigation Workgroup
is formedconsistingofthemembersoftheStudyManagementTeam,project sponsor,
andFederalandStateresourceagencies.An incrementalanalysisis conductedfor each
habitattype usingthe availablealternativesandtheirassociatedcoststo choosethemost
costefficient planfor mitigation. Mitigation featuresaredesignedwith input from
EnvironmentalSection. If restoration/mitigationactivitiestakeplacein watersadjacent
to theProject,acquisitionofadditional landswill beunnecessary,becausethe
Governmentwill exerciseits rights undertheNavigationServitudeto secureanysub
aqueousplacementsitesthat arerequired. If, on theotherhand,mitigation/restoration
wereto takeplaceon uplandsites,theNon-FederalSponsorwould be requiredto acquire
additionaltractsin fee. Basedon Mitigation Workgroupfindingsto date,fifteen acresof
mitigationwill be createdin BU SiteGH. Noacquisitionwill be necessaryon this tract.

Federal& StateRule Conceptsfor CostSharedProjects: TheNon-FederalSponsoris
responsiblefor all LER. Staterulesof acquisitionapply; however,no additional
acquisitionis envisionedfor this project.
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SUMMARY OF ASSOCIATED COSTS

IMPACTED DOCK STRUCTURES

PortofCorpusChristi Authority Owned Docks

PrivatelyOwnedDocks

TOTAL $ 8,677,500

Oil Dock 1 COB Sta.1127+00 S 717,500
Oil Dock 4 COB Sta.1236+00 $ 1,037,000
Oil Dock 7 COB Sta.1245+00 S 1,010,000
Oil Dock 8 COBSta. 1556+00 $ 803,000
Oil Dock 11 COBSta. 1255+00 5 1,010,000
Bulk Dock 2 COB Sta.1348+00 $ 200,000
CCPE COBSta. 1203+00 $ 2,020,000

Sub-Total

COBSta. 1439+00

$

$

6,797,500

605,000Citgo Dock 3
Koch East 3 COBSta. 1169+00 $ 875,000
Valero 2 COBSta. 1396+00 5 200,000
Valerb3 COBSta.1406+00 5 200,000

Sub-Total $ 1,880,000

Accordingto currentdata,anystructuresnot included in this list will not be impacted.
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ASSESSMENTOF NON-FEDERAL SPONSOR’S
REAL ESTATE ACQUISITION CAPABILITY

Legal Authority:

a. Doesthesponsorhavelegal aut~orit~,’to acquireandhold title to real
propertyfor projectpurposes?~(y~s/no)

b. Dc~es)thesponsorhavethepowerof eminentdomainfor thisproject?

Ge - O)
c. oesthesponsorhave“quick-take” authorityfor thisproject?~y~s/ho)
d. Are anyofthelands/interestsin landrequiredfor)h~projectlocated

outsidethesponsor’spolitical boundary?(yes~).2
e. Are anyof the lands/interestsin landrequiredfor theproject edby an

entity whosepropertythesponsorcannotcondemn?(yes/ o

II. Human Resource Requirements:

a. Will thesponsor’sin-housestaffrequiretraining to becomefamiliarwith
the real estate requjr ents of Federal projects including P.L. 91-646, as
amended? (ye ~ii~

b. If theanswerto .a. is “yes”, hasa reasonableplanbeendevelopedto
providesuchtraining? (yes/no)

c. Doesthesponsor’sin-housestaffhavesufficientreal esat acquisition
experienceto meetits responsibilitiesfor theproject? ye o)

d. Is the sponsor’sprojectedin-housestaffinglevel suji1~ie~ntconsideringits
otherwork load,if any,and theprojectschedule?a~~/rf’o)

e. çan-tl~esponsorobtaincontractorsupport,if required,in a timely fashion?

f. .~ thesponsorlikely requestUSACEassistancein acquiringrealestate?
(ye o) (If “yes”, providedescription.)

on-FederalSponsorhasrequestedtheCorpsto enforceremovalof
pipelines.

III, Other Project Variables:

a. Will thesponso‘ taffbe locatedwithin reasonableproximity to the
projectsite?(y o)

sponsor approved the project/real estate schedule/milestones?

IV. OverallAssessment:

a. H sponsorperformedsatisfactorilyon otherUSACEprojects?
(yes 0/notapplicable) m

b. ard to this project,thesponsoris anticipatedto be:
capab- fully capable/moderatelycapable/marginally



capable/insufficientlycapable.(If sponsoris believedto be“insufficiently
capable”,provideexplanation.)

V. Coordination: • -

a. Hasthisassessmentbeencoordinatedwith thes r (yes! •)
b. Doesthesponsorconcurwith this assessment9(ye ci) f “no”, provide

explanation.)

Preparedby:

ypen e: Arlynra Edwards
Title: staff Appraiser

Reviewed and approved by:

Typename: RichardHarrison
Chief RealEstateDivision

2
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Pipelines Crossing the Corpus Christi Ship Channel
Categorization of Pipelines for Channel Improvement Project

PIPELINE
I.D.

•

CHANNEL

COE SHIP
CHANNEL
STATION COMPANY SIZE TYPE •

i
I

FACILITY CATEGORIZATION I

A2 Port Aransas to
Ingleside

45+35 AEPICentral Power & Light 8” Electrical Conduit Remain

A3

-

Port Aransas to
Ingleside

45+40 Nueces County Water
Control & Improvement
District #4

20” Water Remain

A4 Port Aransas to
Ingleside

287+67 IBC Enterprises, Inc. 6 5/8” Full Stream- Crude,
Brine, Gas

Remain

A5 Port Aransas to
Ingleside

355+54 Mako Energy, Inc. 16” Gas Production Deep Draft Utility
Relocation

A6 Port Aransas to
Ingleside

355+15 Kerr-McGee Oil and Gas
Onshore LLC

12” Gas Production Deep Draft Utility
Relocation

A7 Port Aransas to
lngleside

355+15 Kerr-McGee Oil and Gas
Onshore LLC

6” Gas Production Deep Draft Utility
Relocation

A8 Port Aransas to
Ingleside

355+15 Kerr-McGee Oil and Gas
Onshore LLC

4” Gas Production Deep Draft Utility
Relocation

A9 Port Aransas to
lngleside

355+15 IBC Enterprises, Inc. 4” Gas Production Deep Draft Utility
Relocation

AlO Port Aransas to
Ingleside

373+54 IBC Pipeline Operating, L.P. 12” Gas Production Deep Draft Utility
Relocation

All Port Aransas to
Ingleside

425+47 Tennessee Gas Pipeline
Company

12.75 Natural Gas Remain

Al 2 Port Aransas to
Ingleside

35+00 Charter Communications 4” Cable Remain

BI La Quinta 117+68 Koch Pipeline 10” Remain
B2 La Quinta 118+91 George R. Brown

Partnership
21/2” Remain

B3 La Quinta Tennessee Gas Pipeline I
Company I

12” Remain

4/3/2003 I of6



Pipelines Crossing the Corpus Christi Ship Channel
Categorization of Pipelines for Channel Improvement Project

PIPELINE
l.D. CHANNEL

COE SHIP
CHANNEL
STATION COMPANY SIZE TYPE FACILITY CATEGORIZATION

Cl La Quinta
Extension

311+09 Crosstex Energy Services 10” Natural Gas Removal

C2
-

La Quinta
Extension

321+10 Royal Production Co., Inc. 7” Gas Production Removal

C3 La Quinta
Extension

338+43 Crosstex Energy Services 3.5” Natural Gas Removal

C4 La Quinta
Extension

346+11 Crosstex Energy Services 16” Natural Gas Removal

C5 La Quinta
Extension

346+11 Sabco Operating Company 4” Gas Production Removal

Dl Upper Bay -

across CC Bay
733+50 Crosstex Energy Services 16” Natural Gas Deep Draft Utility

Relocation

D2 Upper Bay -

across CC Bay
733+50 Sabco Operating Company 4” Gas Production Deep Draft Utility

Relocation

D3 Upper Bay -

across CC Bay
740+00 Crosstex Energy Services 10” Natural Gas Remain

D4 Upper Bay -

across CC Bay
953+33 Copano Field Services I

Copano Bay, L.P.
12” Gas Production Deep Draft Utility

Relocation

El Inner Harbor 1099+95 City of Corpus Christi 12” Sanitary Force main Reported to be replaced by
2004

E2 Inner Harbor 1099+95 City of Corpus Christi 12” Sanitary Force main Reported to be replaced by
2004

E3 Inner Harbor 1099+95 City of Corpus Christi Gas
Department

10” Natural Gas (H. P.) Reported to be removed by
2004
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Pipelines Crossing the Corpus Christi Ship Channel
Categorization of Pipelines for Channel Improvement Project

PIPELINE
I.D. CHANNEL

COE SHIP
CHANNEL
STATION COMPANY SIZE TYPE FACILITY CATEGORIZATION

E4 Inner Harbor 1099+95 City of Corpus Christi Gas
Department

10” Natural Gas (H. P.) Reported to be removed by
2004

ES Inner Harbor 1099+95 City of Corpus Christi 12” Water Reported to be replaced by
2004

E6 - Inner Harbor 1099+95 City of Corpus Christi 12” Water Reported to be replaced by
2004

E7 Inner Harbor 1099+95 Corpus Christi Fire
Department

1” Fire Alarm Conduit -

ABANDONED
Reported to be removed by
2004

E8 Inner Harbor 1103+73 Southwestern Bell
Telephone Company

12” Cable Conduit Remain

E9 Inner Harbor 1183+86 Koch Pipeline 8 5/8” Petroleum or
Petroleum Product

Remain

ElO Inner Harbor 1183+86 Koch Pipeline 85/8” Petroleum or
Petroleum Product

Remain

ElI Inner Harbor 1183+86 Copano Field Services 85/8” Petroleum or
Petroleum Product

Remain

El2 Inner Harbor 1200+63 AEP/CPL 8” Electrical Conduit Remain
El3 Inner Harbor 1200+63 AEP/CPL 8” Electrical Conduit Remain
E14 Inner Harbor 1200+63 AEP/CPL 8” Electrical Conduit Remain
El5 Inner Harbor 1200+63 AEP/CPL 1” Control Cable Remain
E16 Inner Harbor 1200+63 AEP/CPL 1” Control Cable Remain
E18 Inner Harbor-

Avery Point
1236+88 Crosstex Energy Services 6” Natural Gas Deep Draft Utility

Relocation
E19 Inner Harbor-

Avery Point
1236+88 El Paso Field Services

•

10” Natural Gas Deep Draft Utility
Relocation

E20 Inner Harbor-
Avery Point

1236+88
•________

El Paso Field Services, L.P. 14” Natural Gas Deep Draft Utility
Relocation

E21 Inner Harbor- 1236+88 El Paso Field Services
Avery Point

6” LPG Deep Draft Utility
Relocation
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Pipelines Crossing the Corpus Christi Ship Channel
Categorization of Pipelines for Channel Improvement Project

PIPELINE
l.D. CHANNEL

COE SHIP
CHANNEL
STATION COMPANY SIZE TYPE

I
I

FACILITY CATEGORIZATION I
E22 Inner Harbor-

Avery Point
1236+88 City of Corpus Christi

•

16” Water Deep Draft Utility
Relocation

E23 Inner Harbor-
Avery Point

1236+88 City of Corpus Christi 16” Water Deep Draft Utility
Relocation

E24’ Inner Harbor-
Avery Point

1236+88 Crosstex Energy Services 6” Natural Gas Deep Draft Utility
Relocation

E25 Inner Harbor-
Avery Point

1236+88 El Paso Field Services 6” Petroleum Product Deep Draft Utility
Relocation

E26 Inner Harbor-
Avery Point

1236+88 AEP/Houston Pipe Line
Company

12” Natural Gas Deep Draft Utility
Relocation

E27 Inner Harbor-
Avery Point

1236+88 AEP/Houston Pipe Line
Company

12” Natural Gas Deep Draft Utility
Relocation

E28 Inner Harbor-
Avery Point

1236+88 El Paso Field Service 12” Petroleum or
Petroleum Product

Deep Draft Utility
Relocation

E29 Inner Harbor-
Avery Point

1236+88 El Paso Field Service 6” Butane Deep Draft Utility
Relocation

E30 Inner Harbor-
Avery Point

1236+88 El Paso Field Service 6” Crude Oil Removal

E31 Inner Harbor-
Avery Point

1236+88 CITGO Refining and
ChemicalsCompany L.P.

8” Abandoned in Place
.

Removal

E32 Inner Harbor-
Avery Point

1236+88 Koch Pipeline
.

6” Petroleum or
Petroleum Product

Deep Draft Utility
Relocation

E33 Inner Harbor-
Avery Point

1236+88 El Paso Field Service 8” LPG Deep Draft Utility
Relocation

E34 Inner Harbor-
Avery Point •

1236+88 El Paso Field Services

•

8” Crude Oil Removal

E35 Inner Harbor-
Avery Point

1236+88 CITGO Products Pipeline
Company

8” Petroleum Product Deep Draft Utility
Relocation
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Pipelines Crossing the Corpus Christi Ship Channel
Categorization of Pipelines for Channel Improvement Project

PIPELINE
I.D. CHANNEL

COE SHIP
CHANNEL
STATION COMPANY SIZE TYPE

I
I

FACILITY CATEGORIZATION I
E36 Inner Harbor-

Avery Point
1236+88 Koch Pipeline 6” Petroleum or

Petroleum Product
Deep Draft Utility
Relocation

E37 Inner Harbor-
Avery Point

1236+88 El Paso Field Services 12” Petroleum or
Petroleum Product

Deep Draft Utility
Relocation

E38 - Inner Harbor-
Avery Point

1236+88 El Paso Field Services 12” Petroleum or
Petroleum Product

Deep Draft Utility
Relocation

E39 Inner Harbor-
Avery Point

1236+88 El Paso Field Services 30” Petroleum or
Petroleum Product

Deep Draft Utility
Relocation

E40 Inner Harbor-
Avery Point

1236+88 El Paso Field Services 10” Petroleum or
Petroleum Product

Deep Draft Utility
Relocation

E41 Inner Harbor-
Avery Point

1236+88 El Paso Field Services 10” Petroleum or
Petroleum Product

Deep Draft Utility
Relocation

E42 Inner Harbor-
Avery Point

1236+88 El Paso Field Services 2 1/2”

in 4”

LPG Deep Draft Utility
Relocation

E43 Inner Harbor-
Avery Point

1236+88 El Paso Field Services 6” LPG Deep Draft Utility
Relocation

E44 Inner Harbor-
Avery Point

1236+38 AEP/CPL 5” H.V. Cable Deep Draft Utility
Relocation

E45 Inner Harbor-
Avery Point

1236+38 AEP/CPL 5 1/2” H.V. Cable Conduit Deep Draft Utility
Relocation

E46 Inner Harbor-
Avery Point

1236+38 AEP/CPL 59/16” H.V. Cable Deep Draft Utility
Relocation

E47 Inner Harbor 1319+58 Javelina Company 6” Ethylene Remain
E48 Inner Harbor 1320+12 El Paso Field Services 16” Petroleum or

Petroleum Product
Deep Draft Utility
Relocation

E49 Inner Harbor 1320+12 El Paso Field Services

I

12” Petroleum Product Deep Draft Utility

Relocation
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Pipelines Crossing the Corpus Christi Ship Channel
Categorization of Pipelines for Channel Improvement Project

PIPELINE
l.D. CHANNEL

COE SHIP
CHANNEL
STATION COMPANY SIZE TYPE FACILITY CATEGORIZATiON

E50 Inner Harbor 1320+12 El Paso Field Services 12” Petroleum Product Deep Draft Utility
Relocation

E5l Inner Harbor 1409+65.7 Copano Bay, L.P. 10” Gas Production Deep Draft Utility
Relocation

E52 - Inner Harbor 1486+66 Texas Eastern
Transmission, L.P.

30” Gas Deep Draft Utility
Relocation

E53 Inner Harbor 1505+62 Flint Hills 8” off (dry) gas Remain
E54 Inner Harbor 1505+62 Koch Pipeline 8” Nitrogen Remain
E55 Inner Harbor 1505+62 Exxon Mobil Pipeline

Company
16” Dilute Propylene Remain

E70 inner Harbor 1211+02.8
4

Crosstex Energy Services 16” Natural Gas Remain

E71 Inner Harbor 1197+13 AEP/CPL

~_________________________

30” HDPE Conduit with
Multiple Electrical
Cables

Remain
•
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APPENDIXA
HAZARDOUS MATERIAL SITE INDEX

SITE ID
NO.

SITE NAME AND ADDRESS
.

DATABASE I1.SUMMARY TABLE

1 Byrd’s Chevron, 14005 S Padre Island Or, Corpus Christi, Tx 78418-6025 - - TXUST Appendix 8-4

2 Compass Marine Services, Balero Docks, Corpus Christi, Tx ERNS Appendix 8-6

— 3 Coastal Market #3093, 13947 S Padre Island Or, Corpus Christi, Tx 7841 8-6023 ~-~-~:; :~
4 Fire Station #15, 14202 Commodores Or, Corpus Christi, Tx 7841 8-6086 TXUST Appendix B-4

5 Billings Bait & Tackle, 13428 S Padre Island Or, corpus Christi, Tx 78418-5911 TXAST Appendix B-S

6
City of Corpus Christi, Padre Isles Subd., Wwtp, Whitecap Plant, Padre Island, Corpus
Christi, Tx 78469

TXSPILL A n i -ppe X

7 Marker 37, 13317 S Padre Island Or, Corpus Christi, Tx 7841 8-5910 TXLUST
TXUST

Appendix B-5
Appendix 8-4

8 Reynolds Metals Co., Hwy 361 E of Gregory, Corpus Christi, Tx 78469 TXSPILL AppendixB-7

9 Nueces Rural Fire Prec. Dist.# 2, 1201 Laguna Shores Rd, Corpus Christi, Tx 78418-3414 ~T

10 JKC Communications Inc. Oba Ki, 441 Laguna, Corpus Christi, Tx 78401 FINDS Appendix B-b

11 Rodd Village Apts, Corpus Christi, Tx NPDES Appendix 8-8

12 Rodd Village Apts, Mr David Hull-Owner 10701 5 Padre Island Or, Corpus Christi, Tx 78418 FINDS Appendix 8-10

13 Cosmo mc, Rincon Channel A, Corpus Christi, Ix ERNS Appendix B-6

14 Braco Products, 402 Jester St, Corpus Christi, Ix 78418-3218 FINDS Appendix B-b

15 Dixie Carriers, Red Fish Bay Terminal, Corpus Christi, Tx ERNS Appendix 8-6

16 USN-NAS Corpus Christi, Building 2512 Pelican Drive, Corpus Christi, Tx ERNS Appendix 8-6

17 Trifinery Petroleum SVCS, 6600 Up River Rd. Corpus Christi, Tx 78409-3034

CORRACT
FINDS

RCRA-G
ERNS

TXSPILL

Appendix B-i
Appendix 8-10
Appendix 8-2
Appendix B-6
Appendix B-7

18 USN Air Station, Runway 31R, Nas, Corpus Christi, Corpus Christi, Tx 78419-5021 TXSPILL Appendix B-i

19 USN-NAS Corpus Christi, Building 8 4Th Street, Corpus Christi, Tx 78419-5021 TXSPILL

20 Central Power & Light Co., 221 Jefferson, Eagle Pass, Corpus Christi, Tx 78403 IXSPILL Appendix 8-7

21
Central Power & Light, 6401 Country Club Drive Victoria, Corpus Christi, Tx 78403 TXSPILL Appendix 8-7

22 Coastal Maverick #3011, 5702 S Alameda St, Corpus Christi, Tx 78412-3207 TXUST Appendix B-4

23 Oso Municipal Golf Course, 5601 S Alameda St, Corpus Christi, Tx 78412-3204 TXUST Appendix B-4

24 Central Power & Light Co., 5817 Rio vista, Corpus Christi, Corpus Christi, Tx 78403 TXSPILL Appendix 8-7

25 Central Power & Light, 509 ldylwood, Laredo, Tx, Corpus Christi, Tx 78403 TXSPILL Appendix B-i

26
.

•

Texas A&M University-Corpus Christi State University, 6300 Ocean Or, Corpus Christi, Tx
78412-5599

RCRA-G
TXLUST
TXUST
FINDS

Appendix B-2
Appendix B-5
Appendix 8-4
Appendix 8-10

Page 1 of 11



SITE ID SITE NAME AND ADDRESS DATABASE SUMMARY TABLE

27 Circle K Store #9886, 6101 Ocean Or, Corpus Christi, Tx 7841 2-2864 - - TXUST Appendix B-4

28 Central Power & Light Co, 120 Center & 4Th, Columbus,Ix, Corpus Christi, Tx 78403 TXSPILL Appendix B-7

29 Central Power & Light, 402 Clairemore Dr., Corpus Christi, Corpus Christi, Tx 78403 TXSPILL Appendix B-7

30 Central Power & Light Company, 5502 Ocean Drive, Corpus Christi,Tx, Corpus Christi, Tx TXSPILL Appendix 8-7

31 Seaside Memoral Park, 255 Robert Or, Corpus Christi, Tx 78412-2598 TXLUST
TXUSI

Appendix B-5
Appendix B-4

32 SSP-Circle K Corporation, Circle K # 9390, 4214 Carroll Lane, Corpus Christi, Corpus Christi, TXSPILL Appendix B-7

33 Unknown, 4222 Ocean Drive, Corpus Christi, Tx 78411 ERNS Appendix B-6

Elementis Chromium LP/ American Chrome & Chemicals, 3800 Buddy Lawrence Dr,Corpus
Christi, Ix 78407-1900

CORRACT
RCRA-G

TRI
TXASI
TXUST
FINDS
ERNS

TXSPILL

Appendix B-i
Appendix 8-2
Appendix 8-9
Appendix B-3
Appendix 8-4
Appendix B-jo
Appendix B-S
Appendix B-7

35 Central Power & Light Co., 432 Pasadena,Corpus Christi, Corpus Christi, Ix 78403 TXSPILL Appendix 8-7

36 Samedan Oil Corp., Platform B State Lease 8b8L, Corpus Christi, Tx ERNS Appendix 8-6

Central Power & Light Company, 326 Meldo Park, Corpus Christi,Tx, Corpus Christi, Tx TXSPILL Appendix 8-7

38 Central Power & Light Co., 2904 Monterrey, Laredo,Tx, Corpus Christi, Tx 784032121 TXSPILL Appendix B-7

39 Unknown, 3414 Ocean Drive Apt 3, Corpus Christi, Tx ERNS Appendix B-S

40

.

Citgo Refining & Chemical Co Lp,l 80i Nueces Bay Blvd,Corpus Christi, Ix 78407-2221

AIRS
CORRACT

FINDS
NFRAP

RCRA TSD
RcRA-G

TRI
ERNS

TXSPILL

Appendix B-i
Appendix 8-10
Appendix B-I
Appendix B-i
Appendix 8-2
Appendix B-9
Appendix B-S
Appendix 8-7

41 Slop Oil mc, 293~Santa Fe St. Corpus Christi, Tx 78404-1659 RCRA-G AppendixB-2

42 Baker Property, 800 N Water St. Corpus Christi, Tx 78401-2020 TXUSI Appendix B-4

43 Maverick Market #100, 2806 Santa Fe St, Corpus Christi, Tx 78404-1746 ‘
44 OBl Hughes Inc, Fm 2725, Ingleside, Tx 78362 FINDS Appendix B-I 0

45 Brown & Root Inc WHMC, Hwy 361 S to Ferry, Port Aransas, Tx 78373

~

RCRA-G
ERNS
FINDS

Appendix B-2
Appendix B-6
Appendix B-jo

APPENDIX A
HAZARDOUS MATERIAL SITE INDEX

46 Central Power & Light, 1725 Second St., Corpus Christi, Corpus Christi, Tx 78403 TXSPILL Appendix 8-7
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APPENDIX A
HAZARDOUS MATERIAL SITE INDEX

-ITE ID SITE NAME AND ADDRESS DATABASE SUMMARY TABLE

47

-

Spohn Hospital, 600 Elizabeth St, Corpus Christi, Tx 78404-2235

RCRA-G

~
FINDS

Appendix 8-2

~
Appendix 8-10

48 Marine inland Transport., Oil Dock No.8, Corpus Christi, Tx ERNS Appendix 8-6

49 1403 Associates, 1403 3Rd St. Corpus Christi, Tx 78404-2101 TXUST Appendix 8-4

50 IHS Corpus Christi (Harbor View, 1314 3Rd St, Corpus Christi, Tx 78404-2208 TXUST Appendix 8-4

51 Circle K #2121, 1303 3Rd St, Corpus Christi, Tx 784042207
TXLUST
TXUST

TXSPILL

Appendix B-S
Appendix 8-4

52 7-Eleven Store #25158, 701 Alister, Port Aransas, Tx 78469 TXLUST Appendix 8-5

53 Enjet Refining Inc, Fm 2725 At Sunray Rd, Ingleside, Tx 78362 FINDS Appendix 8-10

54 Central Power & Light Co., 1001 2Nd Street, Mercedes,Tx, Corpus Christi, Tx 784032121 TXSPILL Appendix B-7

55 Unknown, Sw No. 3, Corpus Christi, Tx ERNS Appendix 8-6

56 Dos Patios, 911 5 Tancahua St, Corpus Christi, Tx 78404-2340 LUST
2~:~

57 PMI #2, 910 S Tancahua St, Corpus Christi, Tx 78404-2341
App:ndix 8-5

59 Central Power & Light, 5Th Street At Las Lomas West Section, Rio Grande City, Corpus
Christi. Tx 78403 TXSPILL Appendix 8-7

61 Wilson Plaza Texaco, 520 S Carancahua St, Corpus Christi, Tx 78401-3438 TXUST Appendix B-4

62 Former Fina Service Station, Agnes & Port Aye, Corpus Christi, Tx 78405 TXUST Appendix B-5

63 Allen Samuels Bay Chevrolet, 401 5 Water St. Corpus Christi, Tx 78401 -2821 RCRA-G ApPendixB-2

64 Mercantile Bank, 615 5 Upper Broadway St. corpus Christi, Tx 78401 -3432 TXUST Appendix 8-4

65 Cellular One, 101 N Shoreline Blvd. Corpus Christi, Tx 78401-2824 TXUST Appendix B-4

66 Water Division - PunW Plant ““B”~, 301 Kinney St. Corpus Christi, Tx 7840i-2834

67 Bailey Cadillac Corp, 320 Chaparral, Corpus Christi, Tx 78401 FINDS Appendix B-b

68 Unknown, Coppers Alley L-Head, Corpus Christi, Ix ERNS Appendix 8-6

69 Unknown, 100 Coopers Alley L-Head, Corpus Christi, Tx ERNS Appendix B-S

70 Fire, 209 S Carancahua St. Corpus Christi, Tx 78401-3033 ~~-~:; B-4

71 Police Department Headquarters, 120 N Chaparral St, Corpus Christi, Tx 78401-2802 IXUST Appendix B-4

Trinity Towers, 101 N Upper Broadway St, Corpus Christi, Tx 78401 -2756 TXUST Appendix B-4

Firestone Store #4488 /023280, 323 Williams St, Corpus Christi, Tx 78401-2536 TXUST Appendix B-4

60 City of Corpus Christi, Shoreline & Coopers Alley, Corpus Christi, Corpus Christi, Tx 78469-
9227 TXSPILL Appendix 8-7

58 Padre & Mustang Islands, 1621 Beach, Corpus Christi, Tx 78415 FINDS Appendix 8-10
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APPENDIX A
HAZARDOUS MATERIAL SITE INDEX

SITE ID
NO.

SITE NAME AND ADDRESS DATABASE I1 SUMMARY TABLE

74 Unknown, 400A North Shoreline, Corpus Christi, Tx - - ERNS Appendix 8-6

Keeper’s Locker, Inc., Lawrence Street I-Head, 444 N Shoreline BIvd, Corpus Christi, Tx
78401-2556

TXUST
TXLUST
TXVCP

Appendix 8-4
Appendix 8-5
Appendix B-i

76 Parks & Recreation, Lawrence Street, Corpus Christi, Tx 78401 TXUST Appendix 8-4

77 Pennzoil Company, 210 Schatzel, Corpus Christi, Tx 78408 FINDS Appendix B-i0

78 Nationsbank, 502 N Water St, Corpus Christi, Tx 78471-0001 TXUST Appendix 8-4

79 Vessel”Avalon””, People’S ~‘T” Head Dock Corpus Christi Waterfront, Corpus Christi, Tx ERNS Appendix 8-6

80 Koch East, Nueces Bay Blvd Dock 3. Corpus Christi, Tx 78469 ERNS Appendix 8-6

81 Unknown, La Quinta Channel Mouth of Channel, Corpus Christi, Tx ERNS Appendix 8-6

82 l.A. Harrell, Jr., 622 N Water St. Corpus Christi, Tx 78401-2328 TXUST Appendix 8-4

83 Unknown, People Street, T-Heads Corpus Christi Marina, Corpus Christi, Tx ERNS Appendix B-6

84 Greyhounds Lines Inc, 702 N Chaparral St, Corpus Christi, Tx 78401-2306 TXLUST
TXUST

Appendix 8-5
Appendix 8-4

85 Various Facilities and Properties
TXSPILL

ERNS
FINDS

Appendix 8-7
Appendix B-S

Appendix 8-10

86 Omni Bayfront, 900 N Shoreline BIvd, Corpus Christi, Tx 78401-2093 TXUST Appendix B-4

87 US DOJ DEA Corpus Christi, 400 Mann St Ste 405, Corpus Christi, Tx 78401-2046 FINDS Appendix B-iO

88 Central Power & Light Co, Mann Street, Maverick Markets, Laredo,Tx, Corpus Christi, Tx
78403

TXSPILL Appendix B-i

89 C C Rental Equip Repair Shop, 1201 N Chaparral St, Corpus Christi, Tx 78401-1 502
RCRA-G
TXUST
FINDS

Appendix 8-2
Appendix 8-4

Appendix B-lO

90 Circle K #2119, 1202 N Chaparral St. Corpus Christi, Tx 78401-1503 TXLUST
TXUST

Appendix 8-5
Appendix 8-4

91 Central Power & Light Co., 1204 No. Chapparal; Corpus Christi, Tx, Corpus Christi, Tx 78403 TXSPILL Appendix 8-7

92 Exxon Ras 6-7219, 1201 N Water St. Corpus Christi, Tx 78401-1539 D(UST
FINDS

Appendix 8-4
Appendix B-b

93 Water, 1218 N Water St. Corpus Christi, Tx 78401-1 540
~

TXLUST
TXUST

Appendix 8-5
Appendix 8-4

94 Del Mar College E Campus, Baldwin & Ayers St, Corpus Christi, Tx 78404 FINDS Appendix 8-10

95 Rick’s Detailing, 1421 N Chaparral St, Corpus Christi, Tx 78401-1 506 TXLUST
TXUST

Appendix 8-5
Appendix 8-4

96 Overnite Transportation, 1922 North Sam Rankin Rd Overnite Transportation Term, Corpus
Christi, Tx 78407

ERNS Appendix 8-6

97 Former Riviera Wholesale Food, 1502 N Iancahua St, Corpus Christi, Tx 78401-1416 TXUST Appendix 8-4

98 Convention Center, 1901 N Shoreline BIvd, Corpus Christi,Tx 78401-b 137 TXLUST
IXUST

Appendix B-5
Appendi~~.

99
~—

Celanese Engineering Resins Inc, 2500 W Broadway St, Corpus Christi, Tx 78407-2403 RCRA-G
FINDS

Appendix 8-2
Appendix~.~
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APPENDIX A
HAZARDOUS MATERIAL SITE INDEX

NFRAP
FINDS

CORRACT
RCRA-TSD

NFRAP

Appendix B-i
Appendix 8-10
Appendix B-i
Appendix B-i
Appendix B-b

SITE ID SITE NAME AND ADDRESS DATABASE SUMMARY TABLE

100
-

ILC-Corpus Christi, 1806 Sam Rankin St, Corpus Christi, Tx 78401-1042
TXLUST

- TXAST
FINDS

Appendix 8-5
Appendix 8-3
Appendix 8-1 0

101 Williams Distributing Co, 1717 N Tancahua St, Corpus Christi, Tx 78401-1009 TXUST Appendix B-4

102 Texas Emulsions Inc, 2702 W Broadway, Corpus Christi, Tx 78401 FINDS Appendix B-l 0

103 Yellow Freight, 1724 N Tancahua St, Corpus Christi, Tx 7840b-b 010
TX.LUST App:n

104 Crocker Transfer & Storage Co, 817 Brewster St, Corpus Christi, Tx 78401-1030 TXUST Appendix 8-4

105 Crockett Oil - Gasateria, 1823 N Chaparral St, Corpus Christi, Tx 78401-1111

106 Brown Express, Inc., 1102 E Port Aye, Corpus Christi, Tx 78401-1005

107 Corpus Christi Public Compress, 1002 E Port Aye, Corpus Christi, Tx 78401-1004 TXUST Appendix 8-4

108 Susser Envrnmtl Svcs, 950 E Port Ave #5, Corpus Christi, Tx 78401-i 002
RCRA-G
TXLUST
FINDS

Appendix 8-2
Appendix B-5
Appendix 8-10

109 Recyclable Hwlransfer Facility, 1925 N Sma Rankin, Corpus Christi, Tx 78401 FINDS Appendix 8-10

110 Unknown, 5400 Upriver Rd, Corpus Christi, Tx ERNS Appendix 8-6

ill Coastal States Refining, 5450 Upriver Road, Corpus Christi, Tx ERNS Appendix 8-6

112 Corpus Christi Area Office, 101 Sisson, Corpus Christi, Tx 78401 TXUST Appendix 8-4

113 Nueces Petrochemical Company, 5441 Up River Rd, Corpus Christi, Tx 78407-1411 RCRA-G AppendtxB-2

114 Various Facilities and Properties, Lawrence Street T-Head, Corpus, Christi, Tx ERNS Appendix 8-6

115 Javelina Company, 5314 lh 37, Mcbride Lane, Corpus Christi, Tx 78415-5326 TXSPILL Appendix 8-7

116

.......

117

118

Encycle Texas Inc. 5500 Up River Rd. Corpus Christi, Tx 78407-1322

TXSPILL
RCRA-G

CORRACI
RCRATSD

NPDES
ERNS
FINDS

Appendix 8-7
Appendix 8-2
Appendix B-i
Appendix B-i
Appendix 8-8
Appendix 8-6
Appendix B-b

Armor Cote Cprp, 1616 Navigation Blvd, Corpus Christi, Tx 78408 FINDS Appendix B-b

Circle K #9270, 5555 Up River Rd, Corpus Christi, Tx 78407-b335
:~

119 Texas Lehigh Cement, 1800 Navigation Blvd, Corpus Christi, Tx 78402
TXUST
TXUST
FINDS

Appendix 8-4
Appendix 8-4
Appendix 8-10

120 Producers Grain Port, 5700 Up River Rd, Corpus Christi, Tx 78407-b201
~

ERNS
FINDS

Appendix B-S
Appendix 8-10

121

122

Central Power & Light- Neuces Bay Station, 2000 Navigation Blvd. South, Corpus Christi, Tx
78407

Koch Refining, Suntide Road, Half Mile North of 1-37, Chorpus Christi, Tx 787403
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APPENDIX A
HAZARDOUS MATERIAL SITE INDEX

147 Seven Eleven Store #521 18, 4010 E Causeway BIvd, Corpus Christi, Tx78402-l4ti TXLUST Appendix B-5

148
Central Power & Light, Rincon Oil Field North of Rio Grande City, Rio Grande, Corpus Chrisit,
Tx 78403 TXSPILL Appendix 8-7

149 Gibson Recycling, Inc., 4810 Rincon, Gibson Tire Recycling, Corpus Christi, Tx 78402 TXSPILL Appendix B-7

150
.

Nueces Co Wcid #4, 1500 Ross Avenue, Port Aransas, lx
ERNS
FINDS

Appendix 8-6
.Appendix 8-10

151 Street, 2525 Hygeia, Corpus Christi, Ix 78415 TXUST Appendix B-4

152 Padre & Mustang Islands 2, 1441 Beach, Corpus Christi, Tx 78416 FINDS Appendix 8-10

153 Allwaste, Allwaste Environmental Services, 9014 Agnes, Corpus Christi, Ix 78406 TXSPILL Appendix 8-7

154 Duran Petroleum Dist. Inc. 309 Sandbar Aye, Corpus Christi, Tx 78402-1718
TXUST
TXAST
FINDS

Appendix 8-4
Appendix B-3
Appendix B-b

155 Hwy 181 Taft,Tx, Corpus Christi, Tx 78469 TXSPILL Appendix B-7

156 Port Aransas lsd, 100 S Station St, Port Aransas, Tx 78373-5233 FINDS Appendix 8-10

157 Central Power & Light Co., Hwy 181, Tuletia, Corpus Christi, Tx 784032121 TXSPILL Appendix B-7

158 Nueces Co Water Control & Id #4, 315 S 9Th St, Port Aransas, Tx 78373-5207 TXLUSI
D(UST

Appendix 8-5
Appendix 8-4

159 Citgo Ref. & Chem.- West Plant, 7350 lH 35, Corpus Christi, Tx 78469-0321 TXSPILL Appendix B-7

160 Koch Pipeline Lp, bMi. E of Hobson, Downstream of Hwy 181, FaIl City Bridge, Corpus
Christ,, Tx 78409

TXSPILL Appendix B-7

b6b Bristol Resources, Corpus Christy Bay State Tract 470, Port Aransas, Tx

162 Force Energy mc, 7134 St Hwy 361, Port Aransas, Tx ERNS Appendix B-6

163 Shoreline Lift mc., Gulf of Mexico 22 Miles off of Port, Port Aransas, lx ERNS Appendix 8-6

164 City Auditorium, 710 WAvenueA, Port Aransas, Tx 78373-4128 TXUST Appendix B-4

.165 Sun Marine Terminals Inc (Ingleside), Highway i069, lngleside, Tx 78362 FINDS Appendix B-b

166 Mora Marine Service, 124W Cotter Ave. Port Aransas, Ix 78373-4030
~

RCRA-G
FINDS

Appendix 8-2
Appendix B-b

167 Unknown, Mustang island Approx. 1.5 Miles South of Port Aransas, Port Aransas, Tx ERNS Appendix B-B

168 Unknown, Mustang island Beach,’Port Aransas, Ix ERNS Appendix B-S

169 Island Moorings Yacht Club, 3500 Island Moorings Pkwy, Port Aransas, Ix 78373-4901
- .

ERNS
TXUST

IXSPILL

Appendix B-6
Appendix B-4
Appendix 8-7

170 Island Auto Service, 115 N. Oleander, Port Aransas, Tx ERNS Appendix B-S

171 Diamond Shamrock Unit #00426, 715 N AlIister, Port Aransas, Tx 78373
.

TXUST
TXLUST

Appendix 8-4
Appendix B-5

- ~SITEID

NO. SITE NAME AND ADDRESS DATABASE SUMMARY TABLE

172 CIa nton’s Texaco, 429 N Alistir, Port Aransas, Tx 78373

173 Carl Moore (Bilmore & Son), 115 N Alister St, Port Aransas, Tx 78373-4008

TXUST
TXLUST

Appendix 8-4
Appendix 8-4

IXUST Appendix 8-4
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HAZARDOUS MATERIAL SITE INDEX

SITE ID
NO.

SITE NAME AND ADDRESS DATABASE SUMMARY TABLE

174 Port Aransas Ferry Operation, 619W Cotter Ave. Port Aransas, Tx 78373-4041 - - TXUST Appendix 8-4

175 Dolphin Docks, 300W Cotter Aye, Port Aransas, Tx 78373-4032 TXUST Appendix B-4

176 DPC lnd., Suntide Road 1 Mile North of 1-37 Corpus Christi, Corpus Christi, Tx 78469 TXSPILL Appendix 8-7

177
~

J W Miller Estate, 11601 Leopard St, Corpus Christi, Tx 78410-3417 TXLUST
TXUST

Appendix 8-5
Appendix 8-4

178 E & P Truck Co Inc, 11200 Up River Rd. Corpus Christi, Tx 78410-3311
FINDS

RCRA-G
Appendix 8-10
Appendix 8-2

179 Vernons Automotive Spec, 11700 Leopard St, Corpus Christi, Tx 78410-3418 RCRA-G
FINDS

Appendix 8-2
Appendix B-b

180 City Stop #24, 11102 lh 37, Corpus Christi, Tx 78415 IXUST Appendix B-4

181 Circle K #9437, 11901 Leopard St, Corpus Christi, lx 78410-3423 TXLUST
TXUSI

Appendix B-5
Appendix B-4

182 Midgulf Energy, Fm 2725 At Bishop Rd, Ingleside, Tx 78362
RCRA-G
TXUST
FINDS

Appendix 8-2
Appendix 8-4

Appendix B-b

183 Unknown, 11403 Up River Rd Near the Violet, Exit off 1-37, Corpus Christi, Tx ERNS Appendix B-6

184 Southwest Marine Inc, 1555 Main St, Ingleside, Tx 78362-0999
RCRA-G
FINDS

TXLUST

Appendix B-2
Appendix 8-10
Appendix B-S

185 Offshore Specialty Fab lnc, 802 Sunray Rd, Aransas Pass, Tx 78336 TXAST Appendix 8-3

186 Unknown, Harbor Road, Port Aransas, Tx ERNS Appendix 8-6

187 Raymond Dugat Jr, 421 Market St. Portland, Tx 78374-1535 TXUST Appendix B-4

188 Ft. Worth Oil & Gas Co., 100’ From Hwy. i8i/W. of Hwy. Nueces Bay, Portland, Tx ERNS Appendix 8-6

189 Delta Plumbing Company, Inc, 313 5Th St. Portland, Tx 78374-1701 TXUST Appendix 8-4

190 Snappy Food, 617 Moore Aye, Portland, lx 78374-b 607 TXUST Appendix B-4

191 Texas Department Of Iransportation, U.S. Hwy 181 and Moore Avenue, Portland, Tx 78374 NPDES Appendix B-8

192 One Hour Martmnizing, 821 Dallas St. Portland, Tx 78374-1603 FINDS Appendix 8-10 -

193 Nu-Way Oil (Ffp #300), 716 Moore Ave. Portland, lx 78374-1835 TXLUST
TXUST

Appendix 8-5
Appendix 8-4

194 - -Glen Coker/Century 21, 821 Houston St, Portland, Tx 78374-1651
TXLUST
TXUST

Appendix 8-5
Appendix B-4

195

~

Allied Chemical Co., iii San Saba, Portland, Tx 78374 NFRAP
FINDS

Appendb B-i
Appendix 8-10

196

~—

197

~

City Of Portland (Police Dept), 902 Moore Aye, Portland, Tx 78374-2228 TXUST
FINDS

Appendix B-4
Appendix B-b

Amerada Hess Corp Corpus Christi Ref,i828 Poth Lane,Corpus Christi, Tx 78407

~

FINDS
RCRA-G
NFRAP

Appendix B-b
Appendix 8-2
Appendix B-i

198 Wright, J Frank, 1000 Floerke Rd, Portland, lx TxUS1~ Appendix B-4

199 Strom Property, 409 Hwy 181, Portland, Ix 78374 TXLUSI Appendix B-S
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APPENDIX A
HAZARDOUS MATERIAL SITE INDEX

SITE ID
NO.

SITE NAME AND ADDRESS
j____________________________________________________

DATABASE SUMMARY TABLE

200 Texas Dept Of Transportation, 501 W Broadway, Portland, Tx 78374 - - - TXUST Appendix 8-4

201 Grace Baptist Church, 611 College St, Portland, Tx 78374-2060 FINDS Appendix B-b

202 City of Portland, b 101 Moore Aye, Portland, Tx 78374
IXUST App:nd 6-4

203 Teal Lodge, 1135 5 Bay St, Aransas Pass, Tx 78336-5818
ERNS

TXLUST
TXUST

Appendix B-S
Appendix 8-5
Appendix 8-4

204 Unknown, 526 Bigelow, Aransas Pass, Tx ERNS Appendix B-S

205 Aransas Shrimp Co-Aransas Pass, Aransas Pass, Tx NPDES Appendix 8-8

206 Univ Of lx Marine Science lnst, 750 Channel View Or, Port Aransas, Tx 78373-5015 RCRA-G
FINDS

Appendix B-2
Appendix 8-10

207 Central Power & Light Co., Dupont Plant, Ingleside, Hwy 361, 3 Mi W. of Gregory, In OCB
Unit, Corpus Christ,, Tx TXSPILL Appendix B-i

208 Corpus Christi Gas Company,702 Power Street,Corpus Christi, Tx 78401 NFRAP
FINDS

Appendix 8-1
Appendix 8-10

209 American Petrofina, Hwy 361, Port Aransas, Tx 78373 FINDS Appendix 8-10

210 Bailey Cadillac Corp., 401 S Shoreline Blvd, Corpus Christi, Tx 78401-2813
TXLUST
TXUST
FINDS

Appendix B-S
Appendix B-4

Appendix B-b

211 Corpus Christi Refined Products, 2700 Texaco Rd, Corpus Christi, lx TXUSI Appendix 8-5

212 HBH Petroleum Corp Inc, Corpus Christi, Corpus Christi, Tx 78411 FINDS Appendix 8-10

213 Central Power & Light(Alice Service Ctr), 400 Main, Corpus Christi, Tx 78403 FINDS Appendix B-b

214 CSI Business Systems, 1223 N Water St, Corpus Christi, Tx 78401-b 539

215 Coastal Iron Works, Inc., 1133 E Port Aye, Corpus Christi, Tx 78401-1047
-

TXLUST
TXUST
FINDS

Appendix B-S
Appendix B-4

Appendix 8-10

216 PCCA Port Transfer Fac, 1134 E Port Ave # 1136, Corpus Christi, lx 78401-1005 FINDS Appendix B-i 0

217

—

Jay Bludworth Inc-Coastal Iron Works, 3101 E Navigation Blvd, Corpus Christi, Tx 78402-
1906

TXLUSI

FINDS
TXUST

RCRA-G -

Appendix 8-5

Appendix B-iO
Appendix B-4
Appendix B-2

218 Corpus Christi PUblic Elevator, 2i22 Navigation, Corpus Christi, Tx 78402 - TXAST Appendix B-S

219 Hollywood Marine lnc, 3501 E Navigation BIvd, Corpus Christi, Tx 78402-1902 TXASI Appendix B-3

220 Navigation Yard, 2602 Navigation, Corpus Christi, Tx 78402 TXUST Appendix 8-4

221 Nueces Bay Power Station, 2002 Navigation BIvd, Corpus Christi, Tx 78402 TXUST App:ndix 6-4

222 PCCA Public Elevator, 2121 Navigation Blvd, Corpus Christi, Tx 78402 FINDS Appendix B-iO

223
—

Southwest Env Ser Inc Mar Div, 3103 E Navigation Blvd, Corpus Christi, Tx 78402-i 906
-

RCRA-G
FINDS

Appendix 8-2
Appendix B-iO

...2~4 Unknown, 1335 East Navigation BIvd, Corpus Christi, Tx - ERNS Appendix B-S

225 Baker Marine Corporation, Rincon Industrial Park, Corpus Christi, Tx 78403 FINDS Appendix 8-10
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HAZARDOUS MATERIAL SITE INDEX

SITE ID
NO. SITE NAME AND ADDRESS

DATABASE SUMMARY TABLE

226 Blenrite lntnl Inc, 3710 Rincon Rd, Corpus Christi, Tx 78402-1 802 -

RCRA-G
- FINDS

Appendix 8-2
Appendix 6-10

227 Texas Dept Of Transp, Us 181 Sh 35, Corpus Christi, Tx 78401
FINDS

RCRA-G
Appendix 8-10
Appendix B-2

228 Diamond Shamrock Corner Store #1, 4502 Hwy 181, Corpus Christi, Tx 78402
TXUST
TXUST

TXLUST

Appendix B-4
Appendix 8-4
Appendix 8-5

229 Circle K #2118, 4010 Hwy 18b, Corpus Christi, Tx 78402 TXUST Appendix 6-4

230 Woody’S Sports Center, 136 W Cotter Aye, Port Aransas, Tx 78373-4030 ERNS
TXAST

Appendix 6-6
Appendix 8-3

231 Mid-Coast Barge Corp. 150W Cotter Aye, Port Aransas, Tx 78373-4030 TXUST Appendix 6-4

232 Oceans of Seafood, b65 W Cotter Aye, Port Aransas, Tx 78373-4034 TXUST Appendix 8-4

233 Turtcv/Frb-Austin, 114W Cotter Aye, Port Aransas, Tx 78373-4030 TXUST
TXLUST

Appendix 8-4
Appendix B-S -

234 Circle K #2145, 219 N Alister, Port Aransas, Tx 78373 TXUST Appendix B-4

235 Circle K #2161, 11201 lh 37, Corpus Christi, Tx 78410-3302
~

TXUST
FINDS

TXLUST

Appendix 8-4
Appendix 6-10
Appendix B-S

236 Coastal Maverick #3095, 706 Moore Aye, Portland, Tx 78374-1835
TXLUST
TXUST

Appendix B-S
Appendix 8-4

237 Maverick Market #3055, 1301 Moore Aye, Portland, Tx 78374-1846
TXLUST
TXUST

Appendix B-5
Appendix 8-4

238 -USCG Station Port Aransas, 800 N Station St. Port Aransas, Tx 78373

ERNS
FINDS
TXUST
TXAST

Appendix B-6
Appendix B-b
Appendix B-4
Appendix 8-3

239 Fisherman’s Wharf, Inc, 900 Tarpon St, Port Aransas, Tx 78373-5034
TXLUST Appendix B-5
TXUST
D(AST

Appendix 8-4
Appendix B-3

240 Tulip Toll Bldg., 406 N Carancahua St, Corpus Christi, Tx 78401-2742 TXAST Appendix B-3

241 Koch Refining Co., East Plant/Southwestern Refining Company,b 700 Nueces Bay
Blvd,Corpus Christi, Tx 78401

- - -

ERNS
NFRAP
FINDS

TXSPILL
RCRA-G

TRI
TXUST

Appendix B-S
Appendix B-b
Appendix 8-10
Appendix B-i
Appendix 8-2
Appendix B-9
Appendix 8-4

242 Allwaste Environmental, Rincon Rd Rincon Ind. Park, Corpus Christi, lx 78406 ERNS Appendix 8-6

243 Iradewinds Ford Sales, Inc., 401 N Water St. Corpus Christi, Tx 78401-2532 TXUST
TXLUSI

Appendix B-4
Appendix B-5

244 Patterson’s mc, 615 N Mesquite St, Corpus Christi, Tx 78-40i-2309 TXUST Appendix 8-4

245 Southwestern Pipelines, Citgo Refinery, 1800 Nueces, Corpus Christi, lx 78407 TXSPILL Appendix B-i

246 Reynolds Aluminum-Sherwin, Southwest Corner of Area 45, Corpus Christi, Tx 78469 TXSPILL - Appendix B-i

247 Swantner Richard, 402 N Water St Corpus Christi, Tx 78401-2533 - TXLUST Appendix 8-5

248 Sabine Towing & Trans Co, Southwestern Docks, Corpus Christie, Tx ERNS Appendix B-S
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SITE ID
- SITE NAME AND ADDRESS DATABASE SUMMARY TABLE

249 Hollywood Marine Inc, Southwestern, Corpus Christi, Tx - - ERNS Appendix 8-6

250 Maryland Marine, Southwest Terminal, Corpus Christi, Ix ERNS Appendix 8-6

251 Marine Inland Transportation, SW Dock Environmental, Corpus Christi, Tx ERNS Appendix 8-6

252 Us Naval Air Station Corpus Christi, Ocean Drive & Saipan St., Corpus Christi, Tx 78419
CORRACI
RCRA ISO
CERCLIS

Appendix B-b
Appendix B-i
Appendix B-b

253 Coast Guard Depot,b 201 Navigation Blvd.,Corpus Christi, Tx 78407
NFRAP
RCRA-G
FINDS

- Appendix B-b
Appendix 8-2
Appendix 8-10

254 Diamond Shamrock Cc Oil Docks, 2700 And One Half Texaco Rd, Corpus Christi, lx 78401 RCRA ISO Appendix B-i

255 American Petrofina Pipe Line Co, Harbor Island, Aransas Pass, Tx 78335 TXLUST Appendix 8-5

256 RTFC Training Facility, Koch Refinery, Corpus Christi, Tx 78409 TXLUST Appendix B-S

257 Rincon Industrial Park (PCCA), Rincon Road North of Burleson Street, Corpus Christi, lx TXVCP
ERNS

Appendix B-b
Appendix B-S
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PROJECT CCBASE: C.C.S.C. Baseline Coot Estimate

Baseline Coot Estimate

TIME 13:44:19

TITLE PAGE 1
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Wed 19 Feb 2003

14ff. Date 10/01/01

TABLE OF CONTENTS

Ui. Army Corps of Engineers

PROJECT CCBASE: C.C.S.C. Baseline Cost Estimate

Baseline Cost Estimate

TIME 10:44:19

CONTENTSPAGE 1

SUMMARYREPORTS

PROJECT OWNER SUMMARY

PROJECT OWNER SUMMARY

PROJECT OWNER SUMMARY

SUMMARYPAGE

ACTIVITY 1

FEATURE 2

ELEMENT 6

No Detailed Estimate. -

No Backup Reports..

* * * EMil TABLE OF CONTENTS * * *



Med 19 Fob 2 II

Eff. Date 10/01/01

U.S. Army Corps of Engineers

PROJECT CCBASE: C,C.S.C. Baseline Cost Estimate

Baseline Cost Estimate

** PROJECT OWNERSUMMARY ACTIVITY **

TIME 10:44:19

SUMMARYPAGE 1

TOTAL C.C.S.C. Baseline Cost Estimate 116,386,566 22207103 17423468 156,017,138

QUANTITY UOMCONTRACTCST CONTINGN ESCALATN TOTAL COST UNIT CST

50 Charges Prior To 1 October 2001 5,682,000 0 0 5,682,000

60 La Quinta Exten. & Barge Lanes 21,703,171 4,350,394 1,795,040 27,848,605

62 CCSC Sta. 310+00 to 38+00 10,050,930 2,013,370 826,961 12,891,260

64 CCSC Sta. 12+55 to 180+00 7,911,689 1,582,774 949,247 10,443,710

66 CCSC Eta. 180+00 to 670+00 37,642,135 7,562,126 6,705,517 51,909,778

68 CCSC Eta. 670+00 to 1080+00 11,805,903 2,367,816 2,138,853 16,312,572

70 CCSC Eta. 1080+00 to 1320+00 11,902,715 2,391,842 2,667,387 16,961,944

72 CCSC Eta. 1320+00 to 1561+00 9,688,024 1,938,782 2,340,463 13,967,270

LABOR ID. 5MWWO2 EQUIP ID: NAT99A Currency in DOLLARS CREWID: NAT95A UPB ID: UP99EA



Med 19 Feb 2003

Eff. Date 10/01/01

U.S. Army Corps of Enginecrs

PROJECT CCBASEt C.C.S.C. Baseline Cost Estimate

Baseline Cost Estimate

* * PROJECT OWNERSUMMARY FEATURE * *

~I1Mk 11:44:19

SUMMARYPAGE 2

50 Charges Prior To 1 October 2001

50 1 Non-Federal Costs

50-1 01 Lands and Damages

TOTAL Non Federal Costs

TOTAL Charges Prior To 1 October 2001

60 La Quinta Exten. & Barge Lanes

60 1 Non Federal Costs

60 1 01 Lands and Damages

TOTAL Non Federal Costs

QUANTITY UOM CONTRACT CST CONTINGN ESCALATN TOTAL COST UNIT CST

5,682,000 0 0 5,682,000

5,682,000 0 0 5,682,000

5,582,000 0 0 5,682,000

7,000 1,750 169 8,919

7,000 1,750 169 8,919

14,000 3,500 338 17,838

14,851,295 2,970,259 1,297,082 19,118,636

4,836,223 957,245 422,386 6,225,854

1,059,075 197,160 24,228 1,280,463

935,578 210,480 50,838 1,196,896

21,696,171 4,348,644 1,794,872 27,839,686

21,703,171 4,350,394 1,795,040 27,848,605

9,003,668 1,800,734 786,362 11,590,764

516,550 93,250 11,761 621,561

530,712 119,386 28,838 678,936

10,050,930 2,013,370 826,961 12,891,260

10,050,930 2,013,370 826,961 12,891,260

60 2 Federal Costs

50 2 01 Lands and Damages

60 2 12 Navigation Ports and Narbors

60 2 16 Bank Stabilization

60 2 30 Engineering and Design

60 2 31 Construction Management

TOTAL Federal Costs

TOTAL La Quinta Exten. & Barge Lanes

62 CCSC Eta. 310+00 to 38+00

62 2 Federal Costs

62 2-12 Navigation Ports and Harbors

62-2-30 Engineering and Design

62 2 31 Construction Management

TOTAL Federal Costs

TOTAL CCSC Eta. 310+00 to 38+00

64 CCSC Eta. 12+55 to 180+00

64 1 NOn Fedoral Costs

LABOR ID. ENWWO2 EQUIP ID: NAT99A Currency in DOLLARS CREW ID: NAT95A UPB ID: UP99EA



Wed 19 Fob 2003

Eff. Date 10/01/01

.9. Army Corps of Engineers

C.C.S.C. Baseline Cost Estimate

Baseline Cost Estimate

** PROJECT OWNERSUMMARY- FEATURE **

QUANTITY UOMCONTRACTCET CONTINGN ESCALATN TOTAL COST UNIT CST

64 1 01 Lands and Damages

TOTAL Non Federal Costs

64 2 Federal Costs

TOTAL CCSC Eta. 12+55 to 180~00

2,000

2,000

500 111 2,611

500 111 2,611

56 1-01 Lands and Damages 8,000 2,000 868 10,858

TOTAL Non Federal Costs 8,000 2,000 868 10,868

68-1-01 Lands and Damages 4,000 1,000 444 5,444

TOTAL Non Federal Costs 4,000 1,000 444 5,444

68-2 Federal Costs

PROJECT CCBAEE:

TIML 10:44:19

SUMMARYPAGE 3

64 2 01 Lands and Damages 3,000 750 166 3,915

64 2 12 Navigation Ports and Harbors 4,840,120 958,024 508,031 5,416,175

64 2 16 Bank Stabilization 2,146,851 429,372 269,695 2,845,928

64 2 30 Engineering and Design 491,070 87,710 25,674 604,454

64 2 31 Construction Management 428,638 96,418 45,569 570,625

TOTAL Federal Costs 7,909,689 1,582,274 949,135 10,441,099

7,911,689 1,582,774 949,247 10,443,710

66 CCSC Eta. 180+00 to 670+00

66 1 Non-Federal Costs

66 2 Federal Costs

66 2 01 Lands and Damages

66-2 12 Navigation Ports and Harbors

66 2 16 Bank Stabilization

66 2-30 Engineering and Design

66 2 31 Construction Management

TOTAL Federal Costs

TOTAL CCSC - Eta. 180+00 to 670+00

68 CCSC - Eta. 670+00 to 1080+00

58 1 Non-Federal Costs

18,431,833 3,686,367 3,351,911 25,470,110

15,820,798 3,164,160 2,877,082 21,862,039

1,330,750 247,980 137,016 1,715,746

2,041,754 459,370 337,664 2,838,788

37,634,135 7,560,126 5,704,649 51,898,910

37,642,135 7,562,126 6,705,517 51,909,778

LABOR ID: SNWWO2 EQUIP ID: NAT99A Currency in DOLLARS CREW ID: NAT9SA UPB ID: UP99EA



Wed 19 Fob 2003

Eff. Date 10/01/01

U.S. Army Corps of Engineers

PROJECT CCBAEE: C.C.E.C. Baseline Cost Estimate

Baseline Cost Estimate

** PROJECT OWNERSUMMARY FEATURE **

TIME 10.44:19

SUMMARYPAGE 4

68 2 01 Lands and Damages

68 2 12 Navigation Ports and Harbors

68 2 30 Engineering and Design

68 2 31 Construction Management

5,000

10,678,383

448,520

670, 000

554 6,804

14,794,298

574,499

931, 527

TOTAL Federal Costs

TOTAL CCEC Sta, 670+00 to 1080+00

70 CCEC Eta. l080oOO to 1320+00

70 1 NOn Federal Costs

70 1 01 Lands and Damages

TOTAL Nor, Federal Cosrs

70 2 Federal Costs

11,801,903 2,366,816 2,138,410

11,805,903 2,367,816 2,138,853

44,000 11,000

44,000 11,000

16, 307, 128

16,312,572

TOTAL CCSC Eta. 1080*00 to 1320+00

72 CCEC Eta. 1320+00 to 1561+00

72 1 Non Federal Costs

72 1-01 Lands and Damages

TOTAL Non Federal Costs

72 2 Federal Costs

TOTAL Federal Costs

TOTAL CCSC Eta. 1320+00 to 1501+00

11,902,7152,391,8422,667,387

16,000 4,000 3,684

16,000 4,000 3,684

9,672,024 1,934,782 2,335,780

9,688,024 1,938,782 2,340,463

16,961,944

23, 684

23,684

13, 943,586

13, 967,270

QUANTITY UOM CONTRACT CET CONTINGN EECALATN TOTAL COST UNIT CET

1,250

2,135,677

79, 164

150,725

1,980,239

46, 815

110,802

7,425 62,425

7,425 62,425

70 2 01 Lands and Damages 49,000 12,250 8,269

70 2 12 Navigation Ports and Harbors 10,140,880 2,028,176 2,341,603

70-2 30 Engineering and Design 1,024,275 195,415 164,664

70 2 31 Construction Management 644,560 145,001 145,425

TOTAL Federal Costs

69,519

14,510,659

1,384,354

934, 986

16, 899, 51811,858,715 2,380,842 2,659,961

72 2 01 Lands and Damages 15,000 3,750 3,453 22,203

72 2 12 Navigation Ports and Harbors 8,207,987 1,641,597 2,013,125 11,862,710

72 2 30 Engineering and Design 912,560 168,752 199,162 1,280,474

72 2 31 Construction Management 535,477 120,683 121,039 778,199

LABOR ID: 5NWWO2 EQUIP ID: NAT99A Currency in DOLLARS CREW ID: NAT95A UPB ID: UP99EA



4-d 1 ~5 - 0

Eff. Date 10/01/01

JO. Army rps of Ergineers TIME 10-44:19

PROJECT CCBAEE: C.C.E.C. Baseline Cost Estimate

Baseline Cost Estimate SUMMARYPAGE 5

** PROJECT OWNERSUMMARY FEATURE **

QUANTITY UOM CONTRACT CET CONTINGN ESCALATN TOTAL COST UNIT CET

115,386,566 22207103 17423468 156,017,138TOTAL C.C.E.C. Baseline Cost Estimate

LABOR ID: 513010/02 EQUIP ID: NAT99A Currency in DOLLARS CREW ID: NAT9SA UPB ID: UP99EA



Wed 19 Feb 2003

Eff. Date 10/01/01

U.S. Army Corps of Engineers

PROJECT CCBAEE: C.C.E.C. Baseline Cost Estimate

Baseline Cost Estimate

** PROJECT OWNERSUMMARY ELEMENT **

TIME 10:44:19

SUMMARYPAGE 5

50 Charges Prior To 1 October 2001

50 1 Non Federal Costs

50 1 01 Lands and Damages

50 1 0105 Appraisals

TOTAL Appraisals

50 1 0115 Real Estate Payments

50 1 011501 Land Payments

TOTAL Real Estate Payments

TOTAL Lands and Damages

TOTAL Non Federal Costs

TOTAL Charges Prior To 1 October 2001

50 La Quinta Exten. & Barge Lanes

50 1 Non Federal Costs

60 1 01 Lands and Damages

60 1 0113 Facility/Utility Relocations

TOTAL Lands and Damages

TOTAL Non Federal Costs

Federal Costs

01 Lands and Damages

0102 Acquisitions

0105 Appraisals

0113 Facility/Utility Relocations

0117 LERRD Crediting

TOTAL Lands and Damages

60 2 12 Navigation Ports and Harbors

5,671,000

5,671,000

5,582,000

5,682,000

5,682,000

0 0 5,671,000

0 0 5,671,000

0 0 5,682,000

0 5,582,000

0 5,682,000

QUANTITY UOM CONTRACT CET CONTINGN EECALATN TOTAL COST UNIT CST

11,000 0 0 11,000

11,000 0 0 11,000

60 2

60 2

60-2

60 2

60 2

60 2

7,000 1,750 159 8,919

7,000 1,750 169 8,919

7,000 1,750 169 8,919

1,000 250 24 1,274

1,000 250 24 1,274

7,000 1,750 169 8,919

5,000 1,250 121 6,371

14,000 3,500 338 17,838

LABOR 1D: EMV/W02 EQUIP ID: NAT99A Currency in DOLLARS CREWID: NAT95A UPB ID: UP99EA



Mod 7 Feb 2 03

14ff. Date 10/01/01

U.S. Army Corps of Engineers

PROJECT CCBAEE: C.C.E.C. Baseline Cost Estimate

Baseline Cost Estimate

* * PROJECT OWNERSUMMARY ELEMENT * *

TIME 10:44:19

SUMMARYPAGE 7

TOTAL Beneficial Use Site 146

60 2 1602 Mitigation

QUANTITY UOM CONTRACT CST CONTINGN ESCALATN TOTAL COST UNIT CET

3,360,588 672,118 293,507 4,326,213

60 2-160201 Marsh Planting 15.00 ACR 53,661 10,732 4,687 69,080 4605.35

TOTAL Mitigation

60 2 1604 Beneficial Use Site #9

53,661 10,732 4,687 59,080

60 2 1201 Mobilization and Demobilization 350,000 70,000 30,568 450,568

60 2 1202 Dredging La Quinta to BU 6 2503800 CT 4,606,992 921,398 402,365 5,930,756 2.37

60 2 1203 Dredging La Quinta to DMPA-13 2739800 CY 6,739,908 1,347,982 588,650 8,676,540 3.17

60 2 1204 Dredging La Quinta to DMPA 14 1013200 CT 1,752,836 350,567 153,089 2,256,492 2.23

60 2 1210 Dredging Barge Lanes 270700.00 CY 641,559 128,312 56,032 825,903 3.05

60 2 1214 Raise Existing Levee DMPA 13 155000.00 CY 310,000 62,000 27,075 399,075 2.57

60 2 1275 New Drop Structure DMPA 13 75,000 15,000 6,550 96,550

60 2 1218 Raise Existing Levee DMPA 14 150000.00 CY 300,000 60,000 26,201 386,201 2.57

60 2 1219 New Drop Structure DIr/PA 14 75,000 15,000 6,550 96,550

TOTAL Navigation Ports and Harbors 14,851,295 2,970,259 1,297,082 19,118,636

60 2 16 Bank Stabilization

60 2 1601 Beneficial Use Site #6

60 2 160102 Scour Apron 19500.00 SY 293,987 58,797 25,676 378,461 19.41

60 2 160103 Geotube, 30 Ft Circumference 7020.00 LF 1,129,928 225,986 98,686 1,454,599 207.21

60 2 160107 Rip Rap * Blanket Stone 38046.00 TON 1,555,503 311,101 135,855 2,002,458 52.63

60 2 160110 Hydraulic Fill 675843.00 CY 345,396 69,079 30,166 444,642 0.66

60 2 360112 Marsh Planting 10.00 ACR 35,774 7,155 3,124 45,053 4505.35

60 2 150406 Rip Rap + Blanket Stone 34780.00 TON 1,421,973 284,395 124,192 1,830,560 52.63

TOTAL Beneficial Use Site #9

TOTAL Bank Stabilization

60 2 30 Engineering and Design

1,421,973 284,395 124,192 1,830,560

4,836,223 967,245 422,386 6,225,854

60-2 3001 Plans and Specifications 983,075 188,760 22,600 1,194,435

60 2 3002 Environmental Studies Docs 7,000 1,400 162 8,562

60 2 3005 Cost Estimates 12,000 2,400 278 14,678

60 2 3008 Value Engineering Analysis Docs 20,000 1,000 405 21,405

60 2 3013 Const Engrng Tech Mgmt Dorm 6,000 1,000 135 7,135

60 2 3014 Const Prog/Proj Mgmt Docs 31,000 2,600 648 34,248

LABOR ID: SNWMO2 EQUIP ID: NAT99A Currency in DOLLARS CREW ID: NAT9SA UPB ID: UP99EA



Wed 19 Feb 2003

Eff. DaLe 10/01/01

U.S. Army Corps of Engineers

PROJECT CCBAEE: C.C.E.C. Baseline Cost Estimate

Baseline Cost Estimate

** PROJECT OWNERSUMMARY ELEMENT **

TIME 10:44:19

EUT’fl’IARY PAGE 8

QUANTITY UOMCONTRACTCET CONTINGN EECALATN TOTAL COST UNIT CET

TOTAL Engineering and Design

60 2 31 Construction Management

00 2 3102 Area Office 502,

60 2 3103 District Office E&A

60 2 3104 Programs/Project Mgmt Docs

TOTAL Construction Management

TOTAL Federal Costs

TOTAL La Quinta Exten. & Barge Lanes

TOTAL Engineering and Design 516,550 93,250 11,761 621,561

62 2 31 Construction Management

TOTAL Construction Management 28,838

778,815 194,704 43,184

155,763 15,576 7,600

1,000 200 53

1,059,075 197,160 24,228 1,280,463

1,016,703

178, 939

1,253

935,578 210,480 50,838 1,196,896

21,696,171 4,348,644 1,794,872 27,839,686

21,703,171 4,350,394 1,795,040 27,848,605

62 CCSC Eta. 310+00 to 38+00

62 2 Federal Costs

62 2-12 Navigation Ports and Harbors

62 2 1201 Mobilization and Demobilization 250,000 50,000 21,834 321,834

62 2 1202 Hopper, Eta 310+00 to 150*00 2595600 CY 4,853,772 970,754 423,919 6,248,445

62 2 1203 HOpper, Eta 150+00 to -38+00 1741600 CY 3,674,776 734,955 320,948 4,730,679

62-2 1205 Remove Existing Rock Groin 16000.00 TON 225,120 45,024 19,662 289,806

TOTAL Navigation Ports and Harbors 9,003,668 1,800,734 786,362 11,590,764

62 2 30 Engineering and Design

62 2 3001 Plans and Specifications 298,550 56,050 6,839 361,439

62 2 3002 Environmental Studies Docs 7,000 1,400 162 8,562

62 2 3004 Cultural Resource Studies Docs 141,000 28,200 3,263 172,463

62 2 3005 Cost Estimates 4,000 800 93 4,893

62 2 3008 Value Engineering Analysis Docs 20,000 1,000 405 21,405

62 2 3013 Const Engrng Tech Mgmt Docs 6,000 1,000 135 7,135

62 2 3014 Const Prog/Proj Mgmt Docs 40,000 4,800 864 45,664

2.41

2.72

18.11

62 2 3102 Area Office EAR

62 2 3103 District Office E&A

62 2 3104 Programs/Project Mgmt Docs

441,427

88,285

1,000

110,357

8,829

200

24,476

4,308

53

530,712 119,386

576,260

101,422

1,253

678, 936

LABOR 3D: ENWWO2 EQUIP ID: NAT99A Currency in DOLLARS CREW ID: NAT95A UPB ID: UP99RA



Med 17 Feb 2000

Eff. Date 10/01/01

.5. Army C rps If angireers

PROJECT CCBAEE: C.C.S.C. Baseline Cost Estimate

Baseline Cost Estimate

** PROJECT OWNERSUMMARY ELEMENT **

TTMF 10:44: 9

SUMMARYPAGE 9

QUANTITY UOM CONTRACT CST CONTINGN EECALATN TOTAL COST UNIT CST

64 CCEC Eta. 12*65 to 180+00

64 1 Non Federal Costs

64 1 01 Lands and Damages

64 1 0113 Facility/Utility Relocations

TOTAL Lands and Damages

TOTAL Non Federal Costs

Federal Costs

01 Lands and Damages

0113 Facility/Utility Relocations

0117 LERRD Crediting

TOTAL Lands and Damages

16 Bank Stabilization

1601 Beneficial Use Site #8

160101 Geotextile Fabric

160107 Rip Rap + Blanket Stone

TOTAL Beneficial Use Site #8

TOTAL Bank Stabilization

64 2 30 Engineering and Design

TOTAL Federal Costs

TOTAL CCSC Eta. 310+00 to 38+00

10,050,930 2,013,370

10,050,930 2,013,370

826, 961

826, 961

12,891,260

12,891,260

2,611

2,611

2, 611

500 111

500 111

500 111

64 2

64 2

64 2

64-2

111 2,611

55 1,305

166 3,916

64 2 12 Navigation Ports and Harbors

64 2 1201 Mobilization and Demobilization

64 2 1202 Pipeline, Eta 12+55 to 180+00

64-2-1203 Raise Existing Levee DMPA 6

64 2 1204 New Drop Structure DMPA 6

TOTAL Navigation Ports and Harbors

2,000

2,000

2,000

2,000

1,000

3,000

350,000

2702000 CY 4,215,120

100000.00 CY 200,000

75, 000

4,840,120

30100.00 SY 123,063

49500.00 TON 2,023,798

2,146,861

2,146,861

64 2

64 2

64 2

64 2

500

250

750

70, 000

843,024

40, 000

15,000

968, 024

24,613

404,760

429, 372

429,372

43,968

529,517

25, 125

9,422

608, 031

15,460

254,236

269,695

269,695

463,968

5,587,661 2.07

265,125 2.65

99,422

6,416,175

163,135 5.42

2,682,793 54.20

2,845,928

2,845,928

LABOR ID: ENMWO2 EQUIP ID: MAT99A Currency in DOLLARS CREWID: NAT95A UPB ID: UP99EA



Med 19 Feb 2001

Eff. Date 10/01/01

U.S. Army Corps of Engineers

PROJECT CCBASEt C.C.E.C. Baseline Cost Estimate

Baseline Cost Estimate

** PROJECT OWNERSUMMARY ELEMENT **

TIME 10:44:19

SUMMARYPAGE 10

TOTAL Engineering and Design

64 2 31 Construction Management

TOTAL Construction Management

QUANTITY UOMCONTRACTCET CONTINGN EECALATN TOTAL COST UNIT CET

491,070 87,710 26,674 604,454

428,638 96,418 45,569 670,625

TOTAL Federal Costs 7,909,689 1,582,274 949,136 10,441,099

TOTAL CCSC Eta. 12+65 to 180+00 7,911,689 1,582,774 949,247 10,443,710

66 CCEC Eta. 180u00 to 670+00

66 1 Mon Federal Costs

66 1 01 Lands and Damages

66 1 0113 Facility/Utility Relocations 8,000 2,000 868 10,868

TOTAL Lands and Damages 8,000 2,000 868 10,868

TOTAL Non Federal Costs 8,000 2,000 868 10,868

66-2 Federal Costs

66 2 01 Lands and Damages

66 2 0113 Facility/Utility Relocations

66 2 0117 LERRD Crediting

TOTAL Lands and Damages 9,000 2,250 976 12,226

66 2 12 Navigation Ports and Harbors

64 2 3001 Plans and Specifications 421,070 79,960 22,225 523,255

64 2 3002 Environmental Studies Docs 7,000 1,400 373 8,773

64-2 3005 Cost Estimates 10,000 2,000 532 12,532

64 2 3008 Value Engineering Analysis Docs 15,000 750 699 16,449

64 2 3013 Const Engrng Tech Mgmt Docs 7,000 1,000 355 8,355

64 2 3014 Const Prog/Proj Mgmt Docs 31,000 2,600 1.490 35,090

64 2 3102 Area Office SEA 356,365 89,091 38,661 484,117

64 2-3103 District Office E&A 71,273 7,127 6,804 85,204

64 2 3104 Proqrams/Project Mgmt Docs 1,000 200 104 1,304

8,000 2,000 868 10,868

1,000 250 108 1,358

66 2 1201 Mobilization and Demobilization

66 2 1202 Pipeline, Eta 180*00 to 330+00

66 2 1203 Pipeline, Eta 330*00 to 350+00

2083000 CT

330500.00 CY

350,000 70,000 63,649 483,649

3,457,780 691,556 628,813 4,778,149

558,545 111,709 101,574 771,828

2.29

2 .34

LABOR ID’ ENWWO2 EQUIP ID: NAT99A Currency in DOLLARS CREW ID: NAT95A UPB ID: UP99EA



Wed 9 F’~b 201

Eff. Date 10/01/01

U.S. A my ‘crps of Engineors

PROJECT CCDASE: C.C.E.C. Baseline Cost Estimate

Baseline Cost Estimate

** PROJECT OWNERSUMMARY ELEMENT **

TIMF. 1044:l9

SUMMARYPAGE 11

QUANTITY UOM CONTRACT CST CONTINGN EECALATN TOTAL COST UNIT CST

66 2 16 Bank Stabilization

66 2 1601 Beneficial Use Site #2

66 2 1602 Beneficial Use Site #7

66-2 1603 Beneficial Use Sites #3 and #4

66 2 1606 Beneficial Use Site #5

18,431,833 3,686,367 3,351,911 25,470,130

80,482

368,615

1,416,433

194,714

74,083

2,315,388

71,548

16,096

73, 723

283,287

38, 943

14,817

463,078

14,310

14,636

67,034

257,585

35, 410

13,472

421, 064

13, 011

111,214

509,372

1,957,305

269,066

102,372

3,199,529

98,869

4,521,263 904,253 822,212 6,247,728

66 2 1204 Pipeline, Eta 350+00 to 475*00 2393800 CY 3,997,646 799,529 726,990 5,524,165 2.31

66 2 1205 Pipeline, Eta 475+00 to 549*00 1511300 CY 2,523,871 504,774 458,977 3,487,622 2.31

66 2 1206 Pipeline, Eta 549+00 to 649*00 2918700 CT 6,917,319 1,383,464 1,257,945 9,558,728 3.27

66 2 1207 Pipeline, Eta 649+00 to 670+00 591200.00 CY 626,672 125,334 113,963 865,969 1.46

TOTAL Navigation Ports and Harbors

66 2 160101 Mob & Demobe

66 2 160102 Scour Apron 24450.00 SY 20.83

66 2 160103 Geotube, 30 Ft Circumference 8800.00 LF 222.42

66 2 160104 Hydraulic Fill 381000.00 CY 0.71

66 2 160105 Geotextile Fabric 18120.00 SY 5.65

66 2 160106 Rip Rap + Blanket Stone 56632.00 TON 56.50

66 2 160108 Marsh Planting 20.00 ACR 4943.47

TDTAL Beneficial Use Site #2

66 2 160202 Scour Apron 15000.00 SY 20.83

66 2 160203 Geotube, 30 Ft Circumference 5400.00 LF 222.42

66 2 160204 Hydraulic Fill 225000.00 CY 0.71

66 2 160206 Rip Rap + Blanket Stone 24400.00 TON 56.50

Tn’I’Ai, Beneficial Use Site #7

34080.00

12268.00

1087000

33973.00

SY

LF

CT

TON

20.83

222.42

0.71

56.50

66 2 160602 Scour Apron 22870.00 SY 344,794 68,959 62,702 476.456 20.83

66 2 160603 Geotube, 30 Ft Circumference 8233.00 LF 1,325,170 265,034 240,988 1,831,192 222.42

66 2 160604 Hydraulic Fill 389390.00 CY 199,002 39.800 36,189 274,991 0.71

66 2 160605 Geotextile Fabric 25620.00 SY 104,747 20,949 19,049 144,745 5.65

60 2 160606 Rip Rap + Blanket Stone 64797.00 TON 2,649,212 529,842 481,771 3,660.826 56.50

226, 144

869, 175

114,989

997,589

45,229

173,835

22,998

199, 518

41,125

158,063

20, 911

181,416

312,498

1,201,073

158,897

1,378,523

66 2

66 2

66 2

66 2

2,207,897 441,579 401,516 3,050,992

160302 Scour Apron

160303 Geotube, 30-Ft Circumference

160304 Hydraulic Fill

160306 Rip Rap + Blanket Stone

TOTAL Beneficial Use Sites #3 and #4

513,799

1,974,637

555, 522

1,388,979

102,760

394, 927

111, 104

277,796

93,437

359,096

101,024

252,592

709, 996

2,728,661

767, 651

1,919,367

4,432,938 886,588 806,149 6,125,675

LABOR ID: ENWWO2 EQUIP ID: NAT99A Currency in DOLLARS CREWID: NAT95A UPB ID: UP99EA



Med 19 F b 20 3

Eff. Date 10/01/01

U.S. Army ‘Orps of Engineers

PROJECT CCBAEE: C.C.5.C. Baseline Cost Estimate

Baseline Cost Estimate

* * PROJECT OWNERSUMMARY- ELEMENT * *

TIME 10:44:19

EUI’IMARY PAGE 12

QUANTITY DOWCONTRACTCET CONTINGN EECALATN TOTAL COST UNIT CET

10.00 ACE

68 2 Federal Costs

68 2 01 Lands and Damages

68 2 0113 Facility/Utility Relocations 4,000 1,000 444 5,444

66 2 160608 Marsh Planting 35,774 7,155 6,506 49,435 4943.47

TOTAL Beneficial Use Site #5 4,658,699 931,740 847,205 6,437,645

TOTAL Rank Stabilization 15,820,798 3,164,160 2,877,082 21.862,039

66 2 30 Engineering and Design

66 2 3001 Plans and Specifications 1,225,250 234,630 126,701 1,586,581

66 2 3002 Environmental Studies Docs 7,000 1,400 729 9,129

66 2 3004 Cultural Resource Studies Docs 3,500 700 365 4,565

66 2 3005 Cost Estimates 20,000 4,000 2,083 26,083

66 2 3008 Value Engineering Analysis Docs 15,000 750 1,367 17,117

66 2 3013 Const Engrng Tech Mgmt Docs 9,000 1.500 911 11,411

66 2 3014 Const Prog/Proj Mgmt Docs 51,000 5,000 4,860 60,860

TOTAL Engineering and Design 1,330,750 247,980 137,016 1,715,746

66 2 31 Construction Management

66 2 3102 Area Office EAR 1,700,628 425,157 286,991 2,412,776

66 2 3103 District Office SEA 340,126 34,013 50,511 424,650

66 2 3104 Programs/Project Mgmt Docs 1,000 200 162 1,362

TOTAL Construction Management 2,041,754 459,370 337,664 2,838,788

TOTAL Federal Costs 37,634,135 7,560,126 6,704,649 51,898,910

TOTAL CCSC Eta. 180+00 to 670+tO 37,642,135 7,562,126 6,705,517 51,909,778

68 CCEC - Eta. 670*00 to 1080+00

68 1 Non-Federal Costs

68 1 01 Lands and Damages

68 1 0113 Facility/Utility Relocations 4,000 1,000 444 5,444

TOTAL Lands and Damages 4,000 1,000 444 5,444

TOTAL Non Federal Costs 4,000 1,000 444 5,444

LABOR ID: ENWWO2 EQUIP ID: NAT99A Currency in DOLLARS CREW ID: NAT95A UPB ID: UP99EA
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QUANTITY UOMCONTRACTCET CONTINGN EECALATN TOTAL COST UNIT CET

68 2 0117 LERRD Crediting 1,000 250 111 1,361

TOTAL Lands and Damages 5,000 1,250 554 6,804

68 2 30 Engineering and Design

68 2 3001 Plans and Specifications

68 2 3002 Environmental Studies Docs

68 2 3005 Cost Estimates

68 2 3008 Value Engineering Analysis Docs

68 2 3013 Const Engrng Tech Mgmt Docs

68 2 3014 Const Prog/Proj Mgmt Docs

TOTAL Engineering and Design

68 2 31 Construction Management

68 2 3102 Area Office S&A

68 2 3103 District Office EAR

68 2 3104 Programs/Project Mgmt Docs

356,520 66,664 37,544

7,000 1,400 745

12,000 2,400 1,278

5,000 500 488

7,000 1,000 710

61,000 7,200 6,051

46, 815

557,500 139,375 94,081 790,956

111,500 11,150 16,558 139,208

1,000 200 162 1,362

TOTAL Construction Management

TOTAL Federal Costs

TOTAL CCSC Eta. 670+00 to 1080+00

110, 802

68 2 12 Navigation Ports and Harbors

68 2 1201

68 2 1202

68 2 1203

68 2 1204

68 2 1205

68 2-1206

68 2 1207

Mobilization and Demobilization

Pipeline, Eta 670+00 to 725+00

Pipeline, Eta 725+00 to 780*00

Pipeline, Eta 780+00 to 840+00

Pipeline, Eta 840+00 to 900+00

Pipeline, Eta 900+00 to 960+00

Pipeline, Eta 960+00 to 1020+00

1548300 CY

1548300 CY

1714400 CY

1540400 CY

1567200 CY

1567200 CY

1417000 CY

200,000

1,362,504

1,285,089

1,628,680

1,494,188

1,551,528

1,441,824

1,714, 57068 2 1208 Pipeline. Eta 1020+00 to 1080+00

TOTAL Navigation Ports and Harbors

40,000

272,501

257, 018

325,736

298,838

310,306

288,365

342, 914

37, 089

252,668

238, 312

302, 028

277,088

287, 721

267,377

317, 956

277,089

1,887,673

1,780,418

2,256,444

2,070,113

2,149,555

1,997,566

2,375,440

1.22

1.15

1.32

1.34

1.37

1.27

1.68

10,678,383 2,135,677 1,980,239 14,794,298

460,728

9,145

15,678

5,988

8,710

74,251

574,499448,520 79,164

670,000 150,725 931,527

11,801,903 2,366,816 2,138,410 16,307,128

11,805,903 2,367,816 2,138,853 16,312,572

70 CCSC Eta. 1080+00 to 1320*00

70 1 Non Federal Costs

70 1 01 Lands and Damages

LABOR ID: ENWWO2 EQUIP ID: NAT99A Currency in DOLLARS CREWID: NAT95A UPB ID: UP99EA
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PROJECT OWNER SUMMARY - ELEMENT *0

QUANTITY UOMCONTRACTCST CONTINGN EECALATN TOTAL COST UNIT CET

70 2 01 Lands and Damages

70 2 0113 Facility/Utility Relocations

70 2 0117 LERRD Crediting

70 2 30 Engineering and Design

70 2 3001 Plans and Specifications

3002 Environmental Studies Docs

3005 Cost Estimates

3008 Value Engineering Analysis Docs

3013 Const Engrng Tech Mgmt Docs

3014 Const Prog/Proj Mgmt Docs

TOTAL Engineering and Design

70 2 31 Construction Management

70 2 3102 Area Office SEA

70 2 3103 District Office S&A

536,300 134,075 123,473 793,848

107,260 10,726 21,731 139,717

70 1 0111 Facility/Utility Relocations

TOTAL Lands and Damages

TOTAL Non Federal Costs

70 2 Federal Costs

44,000 11,000 7,425 62,425

44,000 11,000 7,425 62,425

44,000 11,000 7,425 62,425

44,000 11,000 7,425 62,425

5,000 1,250 844 7,094

49,000 12,250 8,269 69,519TOTAL Lands and Damages

70 2 12 Navigation Ports and Harbors

70 2 1201 Mobilization and Demobilization

70 2 1202 Pipeline, Eta 1080*00 to 1125+00

70 2 1203 Pipeline, Eta 1125+00 to 1172+00

70 2 1204 Pipeline, Sta 1172*00 to 1246+00

70 2 1205 Pipeline, Sta 1246+00 to 1320+00

70 2 1206 Raise Existing Levee DMPA 1

70-2 1207 New Drop Structure DMPA-l

70 2 1208 Raise Existing Levee DMPA 2

70 2 1209 New Drop Structure DMPA-2

70 2 1211 New Drop Structure - Dir/PA-IA

70 2 1212 Raise Existing levee DMPA-3B

70 2 1213 New Drop Structure - DMPA 3B

TOTAL Navigation Ports and Ilarbors

796800.00 CY

832200.00 CY

984400.00 CY

984400.00 CY

105000.00 CY

85000.00 CY

50000.00 CY

300, 000

1,744, 992

2,197,008

2,618,504

2,500,376

210, 000

75, 000

170, 000

75,000

75,000

100, 000

75, 000

60,000

348, 998

439,402

523,701

500, 075

42,000

15, 000

34,000

15,000

15, 000

20, 000

15,000

69,272

402,931

507,305

604,632

577,355

48, 491

17, 318

39,254

17,318

17, 318

23,091

17, 318

429,272

2,496,922

3,143,715

1,746,836

3,577,806

300,491

107,318

243,254

107,318

107, 318

143, 091

107, 318

3 . 13

3 .78

3 .81

3 .63

2.86

2.86

2.86

10,140,880 2,028,176 2,341,603 14,510,659

70-2

70 2

70 2

70 2

70 2

965,275 187,815 155,673

7,000 1.400 1,134

12,000 2,400 1,944

1.000 200 162

8,000 1,000 1,215

31,000 2,600 4,536

1,308,763

9,534

16,344

1,362

10, 215

38, 136

1,024,275 195,415 164,664 1,384,354

lABOR ID- SNWWO2 EQUIP ID: NAT99A Currency in DOLLARS CREW ID: NAT95A UPB ID: UP99EA
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QUANTITY UOMCONTRACTCST CONTINGN ESCALATN TOTAL COST UNIT CET

70 2 3104 Programs/Project Mgmt Docs

TOTAL Construction Management

TOTAL Federal Costs

TOTAL CCSC Eta. 1080400 to 1120+00

72 CCEC Eta. 1120*00 to 1561*00

72-1 Non Federal Costs

72 1 01 Lands and Damages

TOTAL Lands and Damages

TOTAL Non Federal Costs

72 2 Federal Costs

72 2 01 Lands and Damages

72 2 0102 Acquisitions

72-2-0105 Appraisals

72 2 0113 Facility/Utility Relocations

72-2 0117 LERRD Crediting

TOTAL Navigation Ports and Harbors

72 2 30 Engineering and Design

1,000 200 221 1,421

644,560 145,001 145,425 934,986

11,858,715 2,380,842 2,659,961 16,899,518

11,902,715 2,391,842 2,667,387 16,961,944

16,000 4,000 3,684

16,000 4,000 3,684

8,207,987 1,641,597 2,013,125

23,684

23,684

11,862,710

72 1 0102 Acquisitions 7,000 1,750 1,612 10,362

72 1 0105 Appraisals 4,000 1,000 921 5,921

72 1 0113 Facility/Utility Relocations 5,000 1,250 1,151 7,401

3,000

2,000

5,000

750

500

1,250

TOTAL Lands and Damages

72 2 12 Navigation Ports and Harbors

691

460

1,151

4,441

2,960

7,401

5,000 1,250 1,151 7,401

15,000 3,750 3,453 22,203

72 2 1201

72 2 1202

72 2 1203

72-2 1206

72 2 1207

72 2 1208

72 2 1209

Mobilization and Demobilization

Pipeline. Eta 1320+00 to 1460+00

Pipeline, Eta 1460+00 to 1561+00

Raise Existing Levee

New Drop Structure

Raise Existing Levee

New Drop Structure

1550100 CT

1237200 CY

95000.00 CY

50000.00 CT

DMPA 7

DMPA 7

DMPA8

DMPA 8

300,000

4,634,799

2,833,188

190,000

75,000

100, 000

75, 000

60. 000

926,960

566,638

38. 000

15,000

20, 000

15, 000

73,579

1,136,750

694,880

46, 600

18,395

24,526

18,395

433,579

6,698,509

4,094,705

274,600

108,395

144,526

108,395

4 .32

3.31

2.89

2.89

LABOR ID: SNWWO2 EQUIP ID: NAT99A Currency in DOI,LARS CREWID: NAT95A UPB ID: UP99EA
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QUANTITY UOMCONTRACTCET CONTINGN EECALATN TOTAL COST UNIT CET

72 2-31 Construction Management

72 2 3102 Area Office E&A

72 2 3103 District Office SeA

72 2 3104 Programs/Project Mgmt Docs

TOTAL Construction Management

TOTAL Federal Costs

72-2

72 2

72 2

72 2

72-2

72 2

72 2

3001 Plans and Specifications

3002 Environmental Studies Docs

3003 NTRW/RCRAStudies Docs

3005 Cost Estimates

3008 Value Engineering Analysis Dots

3013 Const Engrng Tech Mgmt Docs

3014 Const Prog/Proj Mgmt Docs

TOTAL Engineering and Design

791,560

7,000

32, 000

12,000

30,000

9,000

31,000

152,952

1,400

6,400

2,400

1,500

1,500

2,600

173,965

1,547

7,073

2,652

5,802

1 , 934

6,189

1,118,477

9,947

45,473

17, 052

37,302

12,434

39,789

912,560 168,752 199,162 1,280,474

446,231 111,558 102,716

89,246 8,925 18,082

1,000 200 221

660,525

116,253

1,421

TOTAL CCEC Eta. 1320+00 to 1561+00

TOTAL C.C.E.C. Baseline Cost Estimate

536,477 120,683 121,039 778,199

9,672,024 1,934,782 2,336,780 13,943,586

9,688.024 1,938,782 2,340,463 13,967,270

116,386,566 22207103 17423468 156,017,138
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